SYSTEMS 

A Seiko Epson Affiliate 



S-MOS 

SYSTEMS 

A Seiko Epson Affiliate 



1996 
DATABOOK 

GRAPHICS 
PRODUCTS 



For more information on S-MOS products and services, as well as a 
continuously updated version of the Graphics Products databook, you 
may access the S-MOS web site at http://www.smos-com. 



S-MOS assumes no responsibility or liability for (1 ) any errors or inaccuracies contained in the information herein and (2) the use of the information or 
a portion thereof in any application, including any claim for (a) copyright or patent infringement or (b) direct, indirect, special or consequential damages. 
There are no warranties extended or granted by this document. The information herein is subject to change without notice from S-MOS. 

January 1996 © Copyright 1996 S-MOS Systems, Inc. Printed in U.S.A. 000-96-GRA-0.2 



THIS PAGE INTENTIONALLY BLANK 



ii 



S-MOS 

SYSTEMS 

A Seiko Epson Affiliate 

1996 
DATABOOK 



GRAPHICS 
PRODUCTS 



Overview 



VGA Graphics 
Controllers 

Graphic LCD 
Controllers 

LCD Driver- 
Controllers 

High-Duty LCD 
Segment Drivers 

High-Duty LCD 
Common Drivers 



DC/DC Converters 



VFD Drivers 



VII] 



Related Products 



Package Information 



THIS PAGE INTENTIONALLY BLANK 



iv 



TABLE OF CONTENTS 



TABLE OF CONTENTS 



I. OVERVIEW xiii 

II. VGA GRAPHICS CONTROLLERS 1 

SPC8104F0A 5 

SPC8106F0C 21 

SPC8107FOE 53 

SPC8108FOC 69 

SPC8110F0A 87 

ML GRAPHIC LCD CONTROLLERS 121 

SED1330 125 

SED1335 139 

SED1336 153 

SED1341 165 

SED1345 185 

SED1351 197 

SED1352F0A 215 

IV. LCD DRIVER-CONTROLLERS 231 

SED1200 237 

SED1210 253 

SED1230 Series .265 

SED1278 287 

SED1280 303 

SED1500 Series 307 

SED1510 315 

SED1 520/21 329 

SED152A 341 

SED1522 343 

SED1526 Series 353 

SED1530 Series 369 

SED1540 389 

SED1560 Series 395 

V. HIGH-DUTY LCD SEGMENT DRIVERS 421 

SED1180 425 

SED1181 435 

SED1181FLA/DLA 443 

SED1570 453 

SED1600 469 

SED1601 479 

SED1606D0A/D0B 489 

SED1620 503 



TABLE OF CONTENTS 

SED1640 513 

SED1648 525 

SED1681 539 

SED1722/24 551 

SED1 742/44 563 

SED1748 583 

SED1752T0A 599 

SED1756D0A 615 

SED1758 627 

SED1765 645 

SED1766 657 

SED 1770/71 673 

SED17A0T 687 

VI. HIGH-DUTY LCD COMMON DRIVERS 701 

SED1190 705 

SED1191 713 

SED1610 721 

SED1630 727 

SED1631 733 

SED1632 741 

SED1633 747 

SED1634 759 

SED1635 771 

SED1651 783 

SED 1733 795 

SED1741 805 

SED1743 819 

SED1753 .835 

SED1755D0A 849 

VII. DC/DC CONVERTERS 863 

SCI7660C/MSeries 867 

SCI7661C/MSeries 873 

SCI7654 879 

VIII. VFD DRIVERS 893 

SED2000FOA/OB 895 

SED2000FVB 899 

SED2020FOA/OB 901 

SED2032FOB 907 

IX. RELATED PRODUCTS/MCU 911 

X. QA & PACKAGE INFORMATION 915 

vi 



ALPHANUMERIC INDEX 



ALPHANUMERIC INDEX 



SCI7654C0A CMOS DC/DC Converter 879 

SCI7654M0A CMOS DC/DC Converter 879 

SCI7660C0A CMOS DC/DC Converter 867 

SCI7660M0A CMOS DC/DC Converter 867 

SCI7661C0A CMOS DC/DC Converter 873 

SCI7661M0A CMOS DC/DC Converter 873 

SCI7700Y** CMOS Voltage Detector 

SCI7701Y** CMOS Voltage Detector 

SCI7710Y** CMOS Voltage Regulator 

SCI771 1Y** CMOS Voltage Regulator 

SED1180D0A LCD Driver 64 Columns 425*^ 
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1 char X 2 line 237 

10charx2 line 237 

10charx2 line 237 

8 char X 2 line 253 

8 char X 2 line 253 



SED1200D0A-0B 


LCD 


Driver 
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Com 


trol 


ler, 


SED1200F0A-0B 


LCD 


Driver 
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Com 


trol 


ler, 


SED1200F1B 


LCD 


Driver 
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Com 


trol 


ler, 
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LCD 


Driver 
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Com 


trol 


ler. 


SED1210F0A-0B 


LCD 


Driver 
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Com 


trol 


ler. 


SED122* 


LCD 


Driver 
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Com 


trol 


ler 


SED1230DAA/BA/GA . 


.LCD 


Driver 
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Com 


trol 


ler, 


SED1230DAB/BB/GB . 


.LCD 


Driver 


& 


Com 


trol 


ler. 
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LCD 


Driver 
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Com 


trol 


ler, 
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. LCD 


Driver 
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Com 


trol 


ler. 
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.LCD 


Driver 
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Com 


trol 


ler. 
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Driver 
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Com 


trol 


ler. 
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Driver 
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Com 


trol 


ler. 
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Driver 
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Com 


trol 


ler, 
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Driver 
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Com 


trol 
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Driver 
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trol 
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.LCD 


Driver 
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Driver 
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Com 


trol 
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. LCD 


Driver 
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Com 


trol 
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.LCD 


Driver 
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Com 
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Driver 
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Com 


trol 


ler, 
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LCD 


Driver 
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Com 


rol 


ler, 



12 char X 4 line 265 

12 char X 4 line 265 

12 char X 4 line 265 

12 char X 3 line 265 

12 char X 3 line 265 

12 char X 3 line 265 

12 char X 2 line 265 

12 char X 2 line 265 

1 2 char X 2 line 265 

16 char X 4 line 265 

1 6 char X 4 line 265 

1 6 char X 4 line 265 

1 2 char X 4 line 265 

12 char X 2 line 265 

8 char X 2 line 287 

8 char X 2 line 287 



*1 . Omitted from the 1 996 Graphics Data Book. 



*2. Discontinued. 
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SED1280F0A-0C LCD Driver & Controller, 8 char x 2 line 303 
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SED1 528D0B LCD Driver & Controller, 64x33 353 

SED1528F0A LCD Driver & Controller, 64 x 33 353 

SED1 528T0A LCD Driver & Controller, 64 x 33 353 

SED1530D0A LCD Driver & Controller, 100 x 33 369 

SED1530D0B LCD Driver & Controller, 100x33 369 



*1. Omitted from the 1996 Graphics Data Book. *2. Discontinued. 
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SED1561D0B LCD D 
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SED1600DAA LCD D 

SED1600DAB LCD D 

SED1600FAA LCD D 
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SED1601FAA LCD D 
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SED1606D0B LCD D 

SED1610FAA LCD D 

SED1620D0A LCD D 

SED1630D0A LCD D 

SED1630F0A LCD D 

SED1631D0A LCD D 

SED1631D0B LCD D 

SED1632D0A LCD D 

SED1633D1A LCD D 

SED1633D1B LCD D 

SED1634D1A LCD D 

SED1634D1B LCD D 

SED1635D1A LCD D 

SED1635D1B LCD D 

SED1640D0B LCD D 

SED1648D0A LCD D 



ver & Controller, 1 00 x 33 369 

ver & Controller, 132 Columns 369 

iver & Controller, 132 Columns 369 

ver & Controller, 132 Columns 369 

iver & Controller, 132 Columns 369 

ver & Controller, 132 Columns 369 

ver & Controller, 132 Columns 369 

ver & Controller, 73 x 4 389 

ver & Controller, 73 x 4 389 

ver & Controller, 73 x 4 389 

ver & Controller, 1 02 x 65 395 

ver & Controller, 1 02 x 65 395 

ver & Controller, 1 02 x 65 395 

ver & Controller, 102 x 65 395 

ver & Controller, 1 34 x 33 395 

ver & Controller, 1 34 x 33 395 

ver & Controller, 1 34 x 33 395 

ver & Controller, 1 34 x 33 395 

ver & Controller, 1 50 x 1 7 395 

ver & Controller, 1 50 x 1 7 395 

ver & Controller, 1 50 x 1 7 395 

ver & Controller, 1 50 x 1 7 395 

ver with RAM, 80 Columns 453 

ver with RAM, 80 Columns 453 

ver 80 Columns 469 

ver 80 Columns 469 

ver 80 Columns 469*^ 

ver 80 Columns 479*^ 

ver 80 Columns 479*^ 

ver 80 Columns 489 

ver 80 Columns 489 

ver 86 Rows 72V^ 

ver 128 Columns 503*^ 

ver 68 Rows 727*^ 

ver 68 Rows 727*^ 

ver 100 Rows 733*^ 

ver 100 Rows 733*^ 

ver 86 Rows 741 *2 

ver 100 Rows 747*^ 

ver 100 Rows 747*^ 

ver 100 Rows 759*^ 

ver 100 Rows 759*^ 

ver 100 Rows 77 

ver 100 Rows 771 *2 

ver 80 Columns 513 

ver 80 Columns 525 



*1 . Omitted from the 1 996 Graphics Data Booi<. 



*2. Discontinued. 
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SED1651D0A LCD Drive 

SED1681D0A LCD Drive 

SED1681F0A LCD Drive 

SED1722D0A LCD Drive 

SED1722F0A LCD Drive 

SED1724D0A LCD Drive 

SED1724F0A LCD Drive 

SED1733D0A LCD Drive 

SED1733F0A LCD Drive 

SED1741D1B LCD Drive 

SED1741T1B LCD Drive 

SED1742D1B LCD Drive 

SED1742T0A LCD Drive 

SED1743D1B LCD Drive 

SED1743T0A LCD Drive 

SED1744D1B LCD Drive 

SED1744T0A LCD Drive 

SED1748D0B LCD Drive 

SED1748T0A LCD Drive 

SED1752T0A/B LCD Drive 

SED1753D0B LCD Drive 

SED1753T0A LCD Drive 

SED1755D0A LCD Drive 

SED1756D0A LCD Drive 
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SED1758T0A LCD Drive 

SED1765D0A LCD Drive 

SED1765D0B LCD Drive 

SED1765T0A LCD Drive 
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SED1790T LCD Drive 
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SED1902T LCD Drive 
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SED2020F0B VFD Drive 

SED2032F0B VFD Drive 

SED2800FVA VFD Drive 

SPC8104F0A Low 



100 Rows 783 

80 Columns 539*^ 

80 Columns 539*^ 

80 Columns 551 

80 Columns 551 

80 Columns 551 

80 Columns 551 

100 Rows 795 

100 Rows 795 

100 Rows 805 

100 Rows 805 

160 Columns 563 

160 Columns 563 

160 Rows 819 

160 Rows 819 

160 Columns 563 

160 Columns 563 

160 Columns 583 

160 Columns 583 

160 Columns 599 

160 Columns 835 

160 Columns 835 

160 Columns 849 

160 Columns 615 

160 Columns 627 

160 Columns 627 

160 Columns 645 

160 Columns 645 

160 Columns 645 

160 Columns 657 

160 Columns ....657 

160 Columns 657 

160 Columns, 40V Out *^ 

160 Columns, 40V Out 

160 Columns .673 

160 Columns 673 

120 Columns *^ 

240 Columns, 40V Out 687 

240 Columns *^ 

20 bits 899 

16bitsx2 901 

16bitsx2 901 

1 0bits X 2 907 

20bits X 4 *i 



Voltage LCD Controller - 2.5V 5 



*1 . Omitted from the 1 996 Graphics Data Bool<. 



*2. Discontinued. 
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SPC8110F0A Local Bus VGA LCD Controller 87 

*1. Omitted from the 1996 Graphics Data Book. *2. Discontinued. 
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■ VGA GRAPHICS CONTROLLERS FEATURES MATRIX 



Part Number 


SPC8104 FOA 


SPC8106FOC 


SPC8107FOE 


SPC8108FOC 


SPC8110F OA 


Part Name 


Low Voltage LCD 
VGA Controller 


Mixed Voltage 
Color LCD VGA 
Controller 


Low Voltage 
VGA LCD 
Controller 


Low Power LCD 
VGA Controller 


Local Bus 
LCD/CRT VGA 
Controller 


Discontinued? 


No 


No 


No 


No 


No 


Replacement 


— 


— 


— 


— 


— 


CRT Support 


No 


w/ external 

rlMIVl UMO 


No 


w/ external 
riAi vi UMO 


Yes 


Color LCD Support 


8-bit single/dual 


X 


X 






X 


16-bit single/dual 


X 


X 






X 


9-bit TFT 




X 






X 


12-bit TFT 










X 


18-bit TFT 










X 


12-bit RGB 




X 








Monochrome LCD Support 


4-bit single panel 


X 


X 


X 


X 


X 


8-bit single/dual 
panel 


X 


X 


X 


X 


X 


CPU Bus Interface 


ISA-8bit 


X 


X 


X 






ISA-16bit 


X 


X 




X 




VL-32bit 










X 


PCI 2.0 










X 


486DX Local bus 










X 


Display Resolution 


320x200 to 


320x200 to 

D*+UAH-OU 


320x200 to 


320x200 to 

Of UaH-OU 


320x200 to 

1 U<l*+A/ DO 


On-chip Color Lookup Table 




pCCyl 






^OOA 1 O 


Maximum Color 


CRT 




c.O\j 








color LCD 












Maximum Grade Shades 


16 


64 


16 


64 


64 


Programmable Grayscale 


base 






(25,50,25) 






Weightings 


NTSC 


(30,59,11) 


(30,59,11) 


(30,59,11) 


(30,59,11) 


(30.59,11) 


text 


(0,100,0) 


(0,100,0) 


(0,100,0) 


(0,100,0) 


(0,100,0) 


Frame Buffer Support 


one 256kx16 
DRAM 


one 256kx16 
DRAM 


one 256kx16 
DRAM 


one 256kx16 
DRAM 


two 256KX16 
DRAM 



(continued) 



■ VGA GRAPHICS CONTROLLERS FEATURES MATRIX (continued) 



Part Number 


SPC8104 FOA 


SPC8106FOC 


SPC8107FOE 


SPC8108FOC 


SPC8110F OA 


Frame Buffer Data Bus Width (bits) 


16 


16 


16 


16 


32 


oeiT rieTresn uriAivi ouppon 


x 


X 


X 


X 


X 


Selectable CAS/WE DRAM Configuration 


X 


X 


X 


X 


X 


Asymmetrical/Symmetrical DRAM Support 


X 


X 


X 


X 


X 


Simultaneous Display 




w/ single panel 
LCD 






Yes 


Power Save Modes 


H/W Activated (# of pins) 


1 


1 


1 


1 


2 


S/W Activated 


5 


5 


5 


5 


2 


I/O Interface Voltage 


5V 




X 




X 


X 


3.3V 




X 


X 




X 


Core Voltage 


5V 


X 


X 




X 


X 


3.3V 


2.5 or 3.3 


X 


X 




X 


Sprite/Hardware Cursor (bits) 




64x64x2 




64x64x2 


64x64x2 


Hardware Vertical Centering 


X 


X 


X 


X 


X 


Hardware Vertical Expansion 


X 


X 




X 


X 


Bit Block Transfer Engine (BitBLT) 










X 


Linear Addressing 










X 


Color Expansion 










X 


Display Pipeline 


4-stage 


4-stage 


4-stage 


4-stage 


32-bit 


Integrated PLL 










2 


MCIk,max 


28.322 MHz 


28.322 MHz 


28.322 MHz 


28.322 MHz 


40MHz 


PCIk,max 


28.322 MHz 


28.322 MHz 


28.322 MHz 


28.322 MHz 


65MHz 


Package 


144-pin QFP 


144-pin QFP 


100-pin QFP 


144-pin QFP 


208-pin QFP 


Page Number 


5 


21 


53 


69 


87 



■ GRAPHIC LCD CONTROLLERS 



Part Number 


SED1330 


SED1335 


SED1336 


SED1341 


SED1345 


SED1351 


SED1352 


Discontinued? 


No 


No 


No 


No 


No 


No 


No 


Replacement 
















Internal CGROM 


160 chars (5x7) 


160 chars (5x7) 


160 chars (5x7) 










CPU 

Interface 

(Bits) 


68xx 


8 


8 


8 






8, 16 


8, 16 


BOxx 


o 
o 


o 
o 


p 
o 






o, 1 D 


O, ID 


MPU 








4 


4 


8, 16 


8, 16 


ISA 














8, 16 


Digital 
RGB 








1(R orGor B) 


4 (R,G,B,I) 






Display Size 


up to 640x256 
dots at a duty of 
1/256 


up to 640x256 
dots at a duty of 
1/256 


LCD: 640x200, 


adjusted by H/W 

D4UXk:UU 
640x350 
640x400 
640x480 
720x350 
720x480 


adjusted by S/W 

D4UXk:UU 
640x350 
640x400 
640x480 


max. duty of 

1/1024 

up to 
1024x1024 


1/1024 single 

mode 
1/2048 dual 
mode, 
640x480, 
320x200 


Frame Buffer 
Support 


64KB SRAM 


64KB SRAM 


64KB SRAM 


40KB SRAM 


40KB SRAM 


64KB SRAM 


128KB SRAM 


Frame Buffer Data 
Bus Width (bits) 


Q 
O 


Q 
O 


Q 
O 


Q 
O 


Q 

o 


\ D 


o/lD 


fclk,max (MHz) 


10 


10 


10 


11.2 




12.5 


22 


fosc (MHz) 


10 


10 


10 


34 


30 


14.29 


25 


Supply voltage 


5V 


X 


X 


X 


X 


X 


FOA 


X 


3V 




X 


X 




X 


FLB 


X 


Gray shade 
levels 


2 


X 


X 


X 


X 








4 












X 


X 


8 










X 






16 














X 


Display Data 
Bus (bits) 


4 


X 


X 


X 


X 


X 


X 


X 


8 








X 


X 


X 


X 



(continued) 



■ GRAPHIC LCD CONTROLLERS (continued) 



Part Number 


SED1330 


SED1335 


SED1336 


SED1341 


SED1345 


SED1351 


SED1352 


Control Register 


3 layers, smooth 
scrolling, inverse 

VIUcU, IcAl dl lU 

graphic display 


3 layers, smooth 
scrolling, inverse 

VIUcU, It/Al dllU 

graphic display 


LCD/TV support, 
3 layers, smooth 

oOiUIMliy, IllVUlbU 

video, text and 
graphic display 


Set by digital 
switches or MPU 

lUi pciiiUI oiZc;, 

panel timing, 
clock select 


Set by ROM or 
MPU for panel 

timing, clock 
select 


2 layers, data 
OR function, 
smooin 
scrolling, 
overlay, inverse 
video 




Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


TV 






nTsc/pai 










Package 


QFP 


FRA 

1 D/A 

(QFP5-60pin), 

FBB 
(QFP6-60pin) 


FDA 

(QFP5-60pin), 

FOB 
(QFP6-60pin) 


FOA 
(QFP6-60pin) 


FOF 
rue 

(QFP5-80pin) 


FflA 

(QFP5-80pin) 


FDA 

(QFP5-100pin), 
FLB 

(QFP15-100pin) 


FHA 

(QFP5-100pin) 


Page Number 


125 


139 


153 


165 


185 


197 


215 



Notes: 1 . Some packages of certain parts labeled with # are still under development. 



■ LCD DRIVER-CONTROLLERS (12xx Series) 



Part Number 




SED 


SED 


SED 


SED 


SED 


SED 


SED 


SED 


SED 


SED 






1200 


1210 


1230 


1231 


1232 


1233 


1234 


1235 


1278 


1280 












T 


E 


X 


T 








Discontinued? 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Replacement 






















Commons 


16 


16 


30 


23 


16 


16 


30 


16 


16 


16 


Segments 


50 


40 


65 


65 


65 


80 


62 


62 


40 


40 


Dutv Cvrip 


1/3 
























1/4 
























1/7 
























1/8 


X 


X 














X 


X 




1/9 
























1/10 
























1/11 


















X 


X 




1/16 


X 


X 






X 


X 




X 


X 


X 




1/17 
























1/23 








X 
















1/24 
























1/25 
























1/30 






X 








X 










1/32 
























1/33 
























1/48 
























1/49 
























1/64 
























1/65 






















LCD Voltage (V) 


-3.5 to 


-3.5 to 


-4.5 to 


-4.5 to 


-4.5 to 


-4.5 to 


-4.5 to 


-4.5 to 


-3 to 


-3 to 


-5.5 


-5.5 


-12 


-12 


-12 


-12 


-12 


-12 


-5.5 


-5.5 


Supply Voltage 


5V 


X 


X 














X 


X 




3V 


X 


X 


X 


X 


X 


X 


X 


X 






CPU Interface 


MPU 


X 


X 


X 


X 


X 


X 


X 


X 


X 






68xx 






X 


X 


X 


X 


X 


X 


X 






80xx 


X 


X 


X 


X 


X 


X 


X 


X 







(continued) 



■ LCD DRIVER-CONTROLLERS (12xx Series - continued) 



Part Number 


SED 
1200 


SED 
1210 


SED 
1230 


SED 
1231 


SED 
1232 


SED 
1233 


SED 
1234 


SED 
1235 


SED 
1278 


SED 
1280 


TEXT 


Display Data Bus (bits) 


1 






X 


X 


X 


X 


X 


X 




X 


4 


X 




X 


X 


X 


X 


X 


X 


X 




8 




X 


X 


X 


X 


X 


X 


X 


X 




Fosc,max (KHz) 


100 


100 


39 


30 


21 


26 






250 


1000 


CGROM Size (chars) 


160 


160 


256 


256 


256 


256 






240 


240 


OGRAM size (chars) 


4 


4 


4 


4 


4 


4 






8 


8 


Display Data RAM size 


20 char 


40 char 


48 char 


48 char 


48 char 


48 char 


48 char 


48 char 


80 char 


80 char 


Companion Chips 




1181 














1181, 
1681 


1181, 
1681 


Integrated DC/DC Converter 






X 


X 


X 


X 










Static Icon 






X 


X 


X 


X 










Contrast Adjustment By Software 






X 


X 


X 


X 










Master/Slave Operation 






















Panel Type 


Passive 


X 


X 


X 


X 


X 


X 1 






X 


X 


MIM 






















TFT 






















Package 


Die 


Al 


DOA(JIS) 

DOB 
(ASCII) 


DOA(JIS) 

DOB 
(ASCII) 


DOA 


DOA 


DOA 


DOA 


DOA 


DOA 


DOA DOB 
DOC DOE 
DOG DOH 




Au 






DOB 


DOB 


DOB 


DOB 


DOB 


DOB 






COG 






















PadPitch (jam) 


190 


190 


110 


110 


110 


110 










QFP 


Thin 


FIB 




















Thick 


FOA (J IS) 

FOB 
(ASCII) 


FOA (JIS) 

FOB 
(ASCII) 














FOA FOB 
FOC FOE 
FOG FOH 


FOA 
FOB 
FOC 


# of Pins 


80 


80 














80 


100 


TAB 


2sided 






TBB 


TBB 


TBB 


TBB 










4sided 






















LeadPitch (p.m) 






















Page Number 


237 


253 


265 


265 


265 


265 


265 


265 


287 


303 



(continued) 



■ LCD DRIVER-CONTROLLERS (15xx Series) 



Part Number 


SED 
1500 


SED 
1501 


SED 
1502 


SED 
1503 


SED 
1507 


SED 
1510 


SED 
1520 


SED 
1521 


SED 
152A 


SED 
1522 


SED 
1526 


SED 
1527 


SED 
1528 


SED 
1530 


SED 
1531 


SED 
1532 


SED 
1540 


SED 
1560 


SED 
1561 


SED 
1562 


TEXT & GRAPHICS 


Discontinued? 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Replacement 


No 


No 


No 


No 


No 
































Commons 


8 


10 


16 


8 


7 


4 


16 








8 


17 


17 


33 


33 





33 


4 


65/0 


33 


17 


Segments 


42 


40 


34 


42 


43 


32 


61 


80 


80 


69 


80 


80 


64 


100 


132 


100 


73 


102/ 
165 


134 


150 


Duty Cycle 


1/3 


































X 








1/4 












X 






















X 








1/7 










X 
































1/8 


X 














X 


X 


X 


X 




















1/9 
















X 


X 




X 




















1/10 




X 












X 


X 
























1/11 
















X 


X 
























1/16 






X 


X 






X 


X 


X 


X 


X 


X 
















X 


1/17 
















X 


X 




X 


X 
















X 


1/23 


















X 
























1/24 
















X 


X 




















X 




1/25 
















X 


X 




















X 




1/30 


















X 
























1/32 














X 


X 


X 






X 


X 












X 




1/33 
























X 


X 


X 










X 




1/48 




































X 






1/49 




































X 






1/64 




































X 






1/65 






























X 


X 




X 






LCD Voltage (V) 


-3 to 
-10 


—3 to 
-10 


—3 to 
-10 


—3 to 
-10 


—3 to 
-10 


—1.8 
to -6 


—3.5 
to 
-13 


-3.5 
to 

-13 


+3.5 
to 
+13 


—3.5 
to 
-13 


-4.5 
to 

-16 


—4.5 
to 

-16 


—4.5 
to 

-16 


—4.5 
to 

-16 


—4.5 
to 

-16 


-4.5 
to 

-16 


—3.5 
to 
-11 


—6 to 
-16 


—5 to 
-16 


—4.5 
to 

-16 


Supply Voltage 


5V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


3V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


CPU Interface 


MPU 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


68xx 














X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


80xx 














X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Display Data Bus (bits) 


1 












X 










X 


X 


X 


X 


X 


X 




X 


X 


X 


4 


X 


X 


X 


X 


X 
































8 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Fosc,max (KHz) 


32 


32 


32 


32. 


32 


18 


2,18 


2,18 


2 


2,18 


20 


20 


20 


22 


22 


22 


4.18 


18 


18 


18 



(continued) 



■ LCD DRIVER-CONTROLLERS (15xx Series - continued) 



Part Number 


SED 
1500 


SED 
1501 


SED 
1502 


SED 
1503 


SED 
1507 


SED 
1510 


SED 
1520 


SED 
1521 


SED 
152A 


SED 
1522 


SED 
1526 


SED 
1527 


SED 
1528 


SED 
1530 


SED 
1531 


SED 
1532 


SED 
1540 


SED 
1560 


SED 
1561 


SED 
1562 


Display Data RAM size 


672 
bits 


672 
bits 


672 
bits 


672 
bits 


672 
bits 


128 
bits 


2560 
bits 


2560 
bits 


2560 
bits 


2560 
bits 


2640 
bits 


2640 
bits 


2640 
bits 


8580 
bits 


8580 
bits 


8580 
bits 


2560 
bits 


10790 
bits 


10790 
bits 


10790 
bits 


Companion Chips 














1520 










1527 






1635 


1532 




1630 
/31 


1630 
/31 


1630 
/31 


integrated DC/DC Converter 






















2x, 
3x 


2x, 
3x 


2x, 
3x 


X 


X 


X 




2x, 
3x 


2x, 
3x 


2x, 
3x 


Static Icon 




























X 


X 


X 










Contrast Adjustment By 
Software 






















X 


X 


X 


X 


X 


X 




X 


X 


X 


Master/Slave Operation 














X 


slave 
only 


slave 
only 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


MIM 










































TFT 










































Package 


Die 


A! 












DOC 


DOA 
DAA 


DOA 
DAA 


DOA 


DOA 
DAA 


D*A 


D*A 


D*A 


D*A 


D*A 


D*A 


DOA 








Au 














DOB 
DAB 


DOB 
DAB 




DOB 
DAB 


D*B 


D*B 


D*B 


D*B 


D*B 


D*B 


DOB 








COG 










































Pad Pitch 
(|im) 














199 


199 




199 


130 


130 


130 


118 


118 


118 


199 


100 


100 


100 


QFP 


Thin 












FOC 


FOC 
FAC 


FOC 
FAC 




FOC 
FAC 






















Thick 


FOA 


FOA 


FOA 


FOA 


FOA 


FOE 
(QFP 
6-60) 


FOA 
FAA 


FOA 
FAA 




FOA 
FAA 


FOA 


FOA 


FOA 








FOA 








# of Pins 


80 


80 


80 


80 


80 


48 


100 


100 




100 


128 


128 


128 








100 








TAB 


2sided 














TOA 
TAA 


TOA 
TAA 




TOA 
TAA 


TOA 


TOA 


TOA 


TOA 


TOA 


TOA 
TBA 




TOB 


TOB 


TOB 


4sided 




































TQA 


TQA 


TQA 


Lead 

Pitch (iim) 








































280 


Page Number 


307 


307 


307 


307 


307 


315 


329 


329 


341 


343 


353 


353 


353 


369 


369 


369 


389 


395 


395 


395 



■ HIGH-DUTY LCD SEGMENT DRIVERS 



Part Number 


SED 
11 80 


SED 
1 181 
xLA 


SED 
1 181 
FOA/ 
5A 


SED 
1570 


SED 
1600 


SED 
1601 


SED 
1606 


SED 
1620 


SED 
1640 


SED 
1648 


SED 
1681 


SED 
1722 


SED 
1724 


SED 
1742 


SED 
1744 


SED 
1748 


SED 
1752 


SED 
1756 


SED 
1758 


SED 
1765 


SED 
1766 


SED 
1770 


SED 
1771 


Discontinusd? 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


No 


Yes 


No 


No 


Yes 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Replacement 


No 


SED 
168x 


SED 
168x 




SED 
1606 


No 




No 






SED 
168x 


























Resolution of segments 


64 


64 


64 


80 


80 


80 


80 


128 


80 


80 


80 


80 


80 


160 


160 


160 


240 


240 


160 


160 


160 


160 


162 


Duty Cycle 


1/64 
to 
1/1 28 


static 
to 

1/32 


1/64 
to 
1/1 28 


1/64 
to 
1/200 


1/100 

to 
1/300 


1/100 

to 
1/300 


1/100 

to 
1/300 


1/64 
to 
1/200 


1/100 

to 
1/300 


1/100 

to 
1/300 


1/8 
to 

1/32 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


LCD Voltage (V) 


to 
-25 


— o lu 
-12 


-1/1 

to 

-25 


Q to 
O lO 

20 


to 

-28 


to 

-28 


—O lO 

-28 


— 1^ 

to 
-28 


— O lO 

-28 


—o lO 
-28 


Q to 
— O TO 

-12 


1/1 to 
I'f lO 

40 


1 ^ to 
14 to 

40 


■1 ^ to 

14 TO 
40 


1 /I to 

14 TO 
40 


Q to 

o TO 
42 


Q to 

o TO 
42 


14 to 
42 


14 to 
42 


14 to 
40 


14 to 
40 


5 to 
17 


5 to 
17 


Supply Voltage 


5V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


3V 




X 




X 






X 




X 


X 








X 


X 


X 


X 


X 


X 










Display Data Bus 
(Bits) 


1 




X 


X 
















X 


























2 
















































3 

(R,G,B) 












































X 


X 


4 


X 






X 


X 




X 


X 


X 


X 




X 




X 




















8 












X 














X 




X 


X 


X 


X 


X 


X 


X 






Xscl.max (Mhz) 


6 


0.6 


6 


6.6 


6.5 


6.5 


10 


4 


7.5 


7.5 


1 


12 


12 


12 


12 


16 


18 




18 


12 


12 


10 


10 


Companion Chips 


1190 


1210/ 
78 


1191 


1635 


1610/ 
30/31 


1610/ 
30/31 


1630/ 
35 


1631/ 
32 


1635 


1651 


1278 


1733 


1733 


1743 


1743 


1743 


1743 


1755 


1743 


1703 


1703 


1743 


1743 


Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 






MIM 








































X 




X 


X 


TFT 












































X 


X 



(continued) 



■ HIGH-DUTY LCD SEGMENT DRIVERS (continued) 



Part Number 


SED 
1180 


SED 
1181 
xLA 


SED 
1181 
FOA/ 
5A 


SED 
1570 


SED 
1600 


SED 
1601 


SED 
1606 


SED 
1620 


SED 
1640 


SED 
1648 


SED 
1681 


SED 
1722 


SED 
1724 


SED 
1742 


SED 
1744 


SED 
1748 


SED 
1752 


SED 
1756 


SED 
1758 


SED 
1765 


SED 
1766 


SED 
1770 


SED 
1771 


Package 


Die 


Al 


DOA 


DLA 


DOA 


DOA 


DAA 


DAA 


DOA 






DOA 


DOA 


DOA 


DOA 














DOA 


DOA 


DOA 


DOA 






Au 








DOB 


DAB 




DOB 




DOB 










DIB 


DIB 


DOB 






DOB 


DOB 


DOB 










COG 
















DOA 




















DOA 
















Pad Pitch 




190 


190 


170 


153 


180 


153 


125 


105 


178 


160 


160 


160 


108 


108 


82 








134 


134 


120 


120 




QFP 


Thin 


FOA 




FOA 














































Thick 


F5A 


FLA 


F5A 




FAA 


FAA 










FOA 


FOA 


FOA 


























# of Pins 


80 


80 


80 




100 


100 










100 


100 


100 
























TAB 


2 side 




























TOA 


TOA 


TOA 










TOA 










Lead Pitch 
(^im) 




























180 


180 






















Slim 


















TOA# 
















TOA 




TOA 
TOB 
(flex) 










Page number 


425 


443 


435 


453 


469 


479 


489 


503 


513 


525 


539 


551 


551 


563 


563 


583 


599 


615 


627 


645 


657 


673 


673 



Notes: 

1 . Some packages of certain parts labeld with # are still under development. 



■ HIGH-DUTY LCD COMMON DRIVERS 



Part Number 


SED 

1 1 V?U 


SED 

1 1Q1 

1 i v7 1 


SED 

1 1 u 


SED 
1630 


SED 

1 DO 1 


SED 

1 oo^ 


SED 

1 DOO 


SED 
1634 


SED 

1 DOO 


SED 

1 DO 1 


SED 

1 / oo 


SED 

1741 
1 / *+ 1 


SED 

174'^ 
1 / HO 


SED 

1 / OO 


SED 

1 / OO 


Discontinued? 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


Replacement 


No 


No 


No 


SED 
167x 


SED 
167x 


SED 
167x 


SED 
167x 


SED 
167x 


SED 
167x 














Resolution of commons 


64 


64 


86 


68 


100 


86 


100 


100 


100 


100 


100 


100 


160 


120 


240 


Duty Cycle 


1/64 
to 

1/ I^O 


1/64 
to 
1/1 Pft 

1/ IC.O 


1/64 
to 
i/'^nn 

l/OUU 


1/64 
to 

l/OUv 


1/64 
to 

l/OUU 


1/64 
to 

l/OUU 


1/64 
to 

i/OUU 


1/64 
to 

l/OUU 


1/64 
to 

l/OUU 


1/64 
to 

l/OUU 


1/100 

to 
i/tuu 


1/100 
to 

l/OUU 


1/100 
to 

l/OUU 


1/100 
to 

l/OUU 


1/100 
to 

l/OUU 


LCD Voltage (V) 


— 14. tn 

-25 


— 14 tn 

-25 


— IP tn 
-28 


— 1P to 

-28 


— IP tn 
-28 


— IP tn 

— 1 ^ lU 

-28 


— IP tn 

1 £- lU 

-28 


— IP tn 

— 1 ^ lU 

-28 


—ft tn 

O lU 

-28 


—ft tn 

— O lU 

-28 


14 tn 

1 *+ lU 

40 


14 tn 

1 *+ lU 

42 


14 tn 

1 *+ lU 

40 


ft tn 

42 


ft tn 
O lU 

42 


Supply Voltage 


5V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


3V 








X 






X 


X 


X 


X 




X 


X 


X 


X 


Data Bus (bits) 


1 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






4 
































Clock Frequency, max 
(MHz) 


2.5 


2.5 


2.0 


2.0 


2.0 


2.0 


2.0 
(5V), 
1.0 


2.0 
(5V), 
1.0 

nv^ 


2.0 
(5V). 
1.0 


2.0 
(5V), 
1.0 


2.5 


2.5 
(5V), 
1.25 


2.5 
(5V), 
1.25 






Companion Chips 


1180/ 
81 


1181 


1600/ 
01 


1600/ 
01 


1600/ 
01/20 


1600 


1600 


1600 


1570, 
1600 


1648 


1722/ 
24 


1742/ 
44 


1742/ 
44 


1752/ 
58 


1756 


Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


MIM 
































TFT 

































(continued) 



■ HIGH-DUTY LCD COMMON DRIVERS (continued) 



Part Number 


SED 
1190 


SED 
1191 


SED 
1610 


SED 
1630 


SED 
1631 


SED 
1632 


SED 
1633 


SED 
1634 


SED 
1635 


SED 
1651 


SED 
1733 


SED 
1741 


SED 
1743 


SED 
1753 


SED 
1755 


Package 


Die 


Al 


DOA 


DOB 




DOA 


DOA 


DOA 


D1A 


D1A 


D1A 


DOA 


DOA 














Au 










DOB 




DIB 


DIB 


DIB 






DIB 


DIB 


DOB 








COG 






























DOA 






Pad Pitch 
(fim) 




190 






149 


240 


149 


149 


149 


153 


170 


108 


108 








TAB 


2 Sided 
























TOA 


TOA 


TOA 








Lead 

Pitch (|im) 


























180 








QFP 


Thin 


FOA, 
FOB 


FOB 
































Thick 


F5A, 
F5B2 


FSB 


FAA 


FOA 














FOA 














# of Pins 


80 


80 


100 


80 














128 










Page number 


705 


713 


721 


727 


733 


741 


747 


759 


771 


783 


795 


805 


819 


835 


849 



Notes: 

1 . Some packages of certain parts labeled with # are still under development. 



■ DC/DC CONVERTERS 



Part Number 


SCI7660 


SCI7661 


SCI7654 


Part Name 


CMOS DC/DC Converter 


DC/DC Converter with voltage 
reguiaior ana lemperaiure 
compensation 


DC/DC Converter with voltage 
regulator and temperature 
compensation 


Discontinued? 


No 


No 


No 


Replacement 


_ 






Maximum output voltage 


-20V 


-20V 


-22V 


Maximum output current 


30 mA 


20 mA 


80/N mA 


Voltage doubler 


yes 


yes 


yes 


Voltage tripler 


no 


yes 


yes 


Voltage quadrupler 


no 


no 


yes 


Input Voltage 


-1.2 to -8.0V 


L -1.2 to -6.0V 


-2.0 to -11.0V 


Nijmhpr of Outnut Voltanp Lsvsis 


2 


4 


4 


Conversion Efficiency 


95% 


95% 


95% 


Package 


DIP-8pin(C0A) 
SOP4-8pin{M0A) 


DIP-14pin(C0A) 
SOP5-14pin(M0A) 
SSOP2-16pin(MAA) 


SSOP2-16pin (MOA) 
Al pad Die (DOA) 


Page number 


867 


873 


879 



CUSTOMER SUPPORT 



CUSTOMER TECHNICAL SUPPORT 

S-MOS Systems provides Technical Support Services to tlieir customers for all the graphics products. Please 
follow the technical support guidelines as listed below for the different graphics product families — VGA LCD 
Controllers, LCD Controllers, LCD Driver/Controllers, and LCD Drivers. 

On-Line 

This databook and new products can be accessed at www.smos.com website. 
Technical Manuals 

S-MOS provides detailed Technical Manuals on all the graphics products. Customers should contact their 
local sales representative or the nearest S-MOS sales office for copies. 

Evaluation Boards 

Customers may borrow evaluation boards for the SPC81 xx VGA LCD Controller family and the SED1 3xx LCD 
Controller family by contacting their local sales representative or the nearest S-MOS sales office for a unit. 

Technical Support 

There are a number of ways to contact Graphics Technical Support personnel at S-MOS. For customers in 
the Northeast and North Central United States, please contact the S-MOS Boston office for technical support 
on all products. For other regions, please contact S-MOS San Jose. 

Sales Inquiries 

For pricing, delivery, or any other non-technical inquiry, please contact your local sales representative or S- 
MOS sales office. 

West Coast 

S-MOS Systems, Inc. 
2460 North First Street 
San Jose, CA 95131 
Tel. (408) 922-0200 
Fax (408) 922-0238 



xxix 



North East and North Central 

S-MOS Systems, Inc. 

301 Edgewater Place Suite 120 

Tel. (617) 246-3600 

Fax (617) 246-5443 



South East and South Central 

S-MOS Systems, Inc. 
4300 Six Forks Road 
Suite 430 
Raleigh, NC 27609 
Tel. (919) 781-7667 
(800) 537-2786 
Fax (919) 781-6778 
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■ VGA GRAPHICS CONTROLLERS FEATURES MATRIX 



Part Number 


SPC8104 FOA 


SPC8106FOC 


SPC8107FOE 


SPC8108FOC 


SPC8110FOA 


Part Name 


Low Voltage LCD 
VGA Controller 


Mixed Voltage 
Color LCD VGA 
Uontroiler 


Low Voltage 
VGA LCD 
Controller 


Low Power LCD 
VGA Controller 


Local Bus 
LCD/CRT VGA 
Controller 


Discontinued? 


NO 


NO 


NO 


NO 


Kin 

NO 


Replacement 












CRT Support 


No 


w/ external 
RAM D AC 


No 


w/ external 
RAMDAC 


Yes 


Color LCD Support 


8-bit single/dual 


X 


X 






X 


16-bit single/dual 


X 


X 






X 


9-bit TFT 




X 






X 


12-bit TFT 










X 


18-bit TFT 










X 


12-bit RGB 




X 








Monochrome LCD Support 


4-bit single panel 


X 


X 


X 


X 


X 


8-bit single/dual 
panel 


X 


X 


X 


X 


X 


CPU Bus Interface 


ISA-8bit 


X 


X 


X 






ISA-16bit 


X 


X 




X 




VL-32bit 










X 


PCI 2.0 










X 


486DX Local bus 










X 


Display Resolution 


320x200 to 
640x480 


320x200 to 
640x480 


320x200 to 
640x480 


320x200 to 
640x480 


320x200 to 
1024x768 


On-chip Color Lookup Table 


64x4 


256x12 


64x4 


256x6 


256x18 


Maximum Color 


CRT 




256 




256 


256 


color LCD 




256 






256 


Maximum Grade Shades 


16 


64 


16 


64 


64 


Programmable Grayscale 


base 












Weightings 


NTSC 


(30,59,11) 


(30,59,11) 


(30,59,11) 


(30,59,11) 


(30,59,11) 


text 


(0,100,0) 


(0,100,0) 


(0,100,0) 


(0,100,0) 


(0,100,0) 


Frame Buffer Support 


one 256l<x16 
DRAM 


one 256kx16 
DRAM 


one 256kx16 
DRAM 


one 256kx16 
DRAM 


two 256KX16 
DRAM 



(continued) 



■ VGA GRAPHICS CONTROLLERS FEATURES MATRIX (continued) 



Part Number 






QDPQ1 n7POC 


orUolUorUL' 


orUol lUr UA 


Frame Buffer Data Bus Width (bits) 


16 


16 


16 


16 


32 


Self Refresh DRAM Support 


x 


X 


X 


X 


X 


Selectable CAS/WE DRAM Configuration 


X 


X 


X 


X 


X 


Asymmetrical/Symmetrical DRAM Support 


X 


X 


X 


X 


X 


Simultaneous Display 




w/ single panel 
1 pn 






Yes 


Power Save Modes 


H/W Activated (# of pins) 


1 


1 


1 


-1 
1 


Q 

C. 


S/W Activated 


c 
o 


C 
O 


o 


c 

o 


O 
d. 


I/O Interface Voltage 


5V 




X 




X 


X 


3.3V 




X 


X 




X 


Core Voltage 


5V 


X 


X 




X 


X 


3.3V 


^.D or O.O 


X 


X 




X 


Sprite/Hardware Cursor (bits) 










D'fXDH-Xi^ 


Hardware Vertical Centering 


X 


X 


X 


X 


X 


Hardware Vertical Expansion 


X 


X 




X 


X 


Bit Block Transfer Engine (BitBLT) 










X 


Linear Addressing 










X 


Color Expansion 










X 


Display Pipeline 


'+~olciyc 


H--olciytJ 








Integrated PLL 










2 


MClk.max 


28.322 MHz 


28.322 MHz 


28.322 MHz 


28.322 MHz 


40MHz 


PCIk,max 


28.322 MHz 


28.322 MHz 


28.322 MHz 


28.322 MHz 


65MHz 


Package 


144-pin QFP 


144-pin QFP 


100-pin QFP 


144-pin QFP 


208-pin QFP 


Page Number 


5 


21 


53 


69 


87 



SPC8104F( 



VGA LCD CONTROLLER 



DESCRIPTION 

The SPC81 04 is a low power, mixed 2.5/3.3 volt graphics controller based on VGA architecture and optimized 
for driving a 640x480 LCD panel display. VGA standard mode functionality (with the exception of mode 1 3h) 
is supported using standard IBM VGA parameters. A proprietary 64x4-blt gray scale lookup table is provided 
to allow re-mapping of the 16 possible gray shades displayed on an LCD panel. 

The target markets for this device are small, cost sensitive mixed 2.5V/3.3V hand-held organizers, or other 
specialized consumer products where low cost, low power consumption, low component count, and the ability 
to run most VGA software on a 640x480 LCD panel display are the major design considerations. This chip 
is intended to operate mainly in planar graphics modes. 



FEATURES 

• Low power CMOS with 2.5V/3.3V core and 
3.3V I/O 

• 8/1 6-bit ISA CPU data bus interface 

• Interfaces to a single 256 Kxl 6 DRAM 

• Selectable 256 cycle/4 msec or 256 cycle/32 
msec DRAM refresh rate, or low power self- 
refresh mode 

• Three hardware or software initiated power- 
save modes 

• Supports all standard VGA modes except 
mode 13h. 

• Proprietary internal 64x4 gray scale lookup 
table 

• Programmable hardware mapping of VGA 
palette-style writes to 1 6 level LCD gray scale 
values 



Vertical interrupt function on IRQ pin 
supported 

Optimized for 640x480 single and dual panel 

monochrome LCD displays 

Flexible support of LCD panels of various 

sizes 

Supports 0-255 vertical non-display periods 
Supports 640x480 4-bit monochrome MIM 
panels 

Power consumption of 60 mW in active mode 
and 0.6 mW in "Power Save" mode when 
operating at 24 MHz 
FOA - 128 pin QFP15 package 



SYSTEM BLOCK DIAGRAM 



ISA BUS 



CLOCK 



SPC8104 



DRAM 



MONOCHROME 
LCD PANEL 



5 



SPC8104 



INTERFACE OPTIONS 



16 Bit 
ISA BUS 

-REFRESH - 
AEN - 
-lOR - 

-low - 

-SMEMR - 
-SMEMW - 
lOCHRDY " 
IRQ2 " 

RESETDRV - 

SA[16:0] - 
LA[23:17] - 

SD[15:0] - 

-MEMCS16 ^ 
-I0CS16 - 
BALE - 
-SBHE - 



SUS PEND - 
DOZE 

32 kHz - 
50% duty 



28 MHz 
50% Duty xtal/clock 



MEME N 

l OEN 

iOR 

l ow 

MEMR 

MEMW 

READY 

IRQ 

RESET 

A[16:0], 

LA[23:17] 

D[15:0] 

MiMCSTe 
I0CS16 
ALE 
BHE 



SUSPEND 

DOZE 

PDCLK 



SPC8104 



YD 
LP 
WF 
XSCL 



UD[3:0] 
LDr3:01 



tt ▼▼▼▼ 



LCD/MIM PANEL 
DISPLAY 



YD 
LP 
WF 
XSCL 



UD[3:0] 
LDr3:01 



256KX16DRAM 



Note: Example implementation, actual may vary. 
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SPC8104 



■ SUPPORTED RESOLUTIONS 



Mode 
No. 


Mode 
Type 


Font 


Characters 


Resolution 


Displayed 
Pixels 


Gray 
Shades 


Memory 
Segment 





T 


8X8 


40X25 


320 X 200 


640 X 400 


16 


B800 


0+ 


T 


8X14 


40X25 


320 X 350 


640 X 350 


16 


B800 


0++ 


T 


8X16 


40X25 


320 X400 


640 X 400 


16 


B800 


1 


T 


8X8 


40X25 


320 X 200 


640 X 400 


16 


B800 


1 + 


T 


8X14 


40X25 


320 X 350 


640 X 350 


16 


B800 


1++ 


T 


8X16 


40X25 


320 X 400 


640 X 400 


16 


B800 


2 


T 


8X8 


80X25 


640 X 200 


640 X 400 


16 


B800 


2+ 


T 


8X14 


80X25 


640 X 350 


640 X 350 


16 


B800 


2++ 


T 


8X16 


80X25 


640 X400 


640 X 400 


16 


B800 


3 


T 


8X8 


80X25 


640 X 200 


640 X 400 


16 


B800 


3+ 


T 


8X14 


80X25 


640 X 350 


640 X 350 


16 


B800 


3++ 


T 


8X16 


80X25 


640 X 400 


640 X 400 


16 


B800 


4 


G 


N/A 


NA 


320 X 200 


640 X 400 


4 


B800 


5 


G 


N/A 


N/A 


320 X 200 


640 X 400 


4 


B800 


6 


G 


N/A 


N/A 


640 X200 


640 X 400 


2 


B800 


7 


T 


8X14 


80X25 


640 X 350 


640 X 350 


2 


B800 


7+ 


T 


8X16 


80X25 


640 X 400 


640 X 400 


2 


B800 


OD 


G 


N/A 


N/A 


320 X 200 


640 X 400 


16 


AOOO 


OE 


G 


N/A 


N/A 


640 X 200 


640 X 400 


16 


AOOO 


OF 


G 


N/A 


N/A 


640 X 350 


640 X 350 


2 


AOOO 


10 


G 


N/A 


N/A 


640 X350 


640 X 350 


16 


AOOO 


11 


G 


N/A 


N/A 


640 X 480 


640 X 480 


2 


AOOO 


12 


G 


N/A 


N/A 


640 X 480 


640 X 480 


16 


AOOO 



■ SUPPORTED LCD INTERFACES 



8-Bit Interface 


4-Bit Interface 


Dual Panel 


Single Panel 


Single panel 


Horizontal 


Vertical 


Horizontal 


Vertical 


Horizontal 


Vertical 


1 


241 


1 


1 


1 


1 


to 


to 


to 


to 


to 


to 


640 


480 


640 


480 


640 


480 
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Bus 
Interface 



Port 
Decoder 



Memory 
Decoder 



Clock 
Generator/Divider 



Power 
Save 



Auxiliary 
Ports 



VGA 
Ports 



Sequencer 



Display 
Memory 
Address 
Generator 



CRT 
Controller 



Display 
Memory 
Interface 



MapO 



Map 3 



Graphics 
Controller 



Attributes 
Controller 



LCD/MIM 

Panel 
Interface 



Look-Up 
Table 



UD[3:0] 
LD[3:0] 
► XSCL 
LP 
YD 
WF 

LCDPWR 



SPC8104 



■ DC SPECIFICATIONS 

• Absolute Maximum Ratings 



Parameters 


Codes 


Rating 


Units 


Supply voltage 


Vdd 


Vss -0.3 to +7.0 


V 


Input voltage 


ViN 


Vss -0.3 to Vdd +0.3 


V 


Output voltage 


VOUT 


Vss -0.3 to Vdd +0.3 


V 


Operating temperature 


TOPR 


to +70 


°C 


Storage temperature 


TsTG 


-65- +150 


°C 


Soldering temperature/time 


TSOL 


-260 for 1 sec max at lead 





• Recommended Operating Conditions 



Parameter 


Symbol 


Condition 


Range 


Unit 


Min 


Typ 


Max 


Supply voltage 


HVdd 


Vss = OV 


3.0 


3.3 


3.6 


V 


Supply voltage 


LVdd 


Vss = OV 


2.25 


2.5 


3.6 


V 


Input voltage 


VlN 


Vss 


Vss 




Vdd 


V 


Operating temperature 


ToPR 







25 


70 


°C 


Average power consumption 


loPR 






20 




mA 


Doze mode 1 


IPdi 






10 




mA 


Doze mode 2 


IPd2 




5 


5 




mA 


Suspend 


IPsus 






0.2 




mA 



• Input Specifications 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Low level input voltage 


ViL 


Vdd =MIN 






0.8 


V 


High level input voltage 


VlH 


Vdd = MAX 


2.0 






V 


Positive-going threshold 
(CMOS Schmitt inputs) 


Vt+ 


Vdd = 3.3V 






2.4 


V 


Negative-going threshold 
(CMOS Schmitt inputs) 


Vt- 


Vdd = 3.3V 


0.6 






V 


Hysteresis voltage 
(CMOS Schmitt Inputs) 


Vh 


Vdd = 3.3V 


0.1 






V 


Input leakage current 


liz 


Vdd = MAX 
ViH = Vdd 
ViL = Vss 


-1 




1 


jiA 


Input pin capacitance 


CiN 






8 




PF 


Pull up resistance 


Rpu 


Vdd = 3.3V 




90 




KQ 


Pull down resistance 


RPD 


Vdd = 3.3V 




90 
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SPC8104 



• Output Specifications 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Low level output current 


loLI 


Vol =Vss +0.4V 
TSI, TSIU, C01 


3.0 






mA 


High level output current 


loHl 


VoH = Vdd -0.4V 
TSI, TSIU, C01 


-3.0 






mA 


1 nw IpvpI niitniit piirrpnt 


l0L2 


VoL = VSS+0.4V 
TS2, 002 


6.0 




2.4 


mA 


High level output current 


l0HI2 


VoH = Vdd -0.4V 
TS2, 002 


-6.0 






mA 


Output leakage current 


loz 


VoH = Vdd 
or Vol = Vss 


-1 




1 


^A 


Output pin capacitance 


Gout 






8 




PF 



10 



SPC8104 PIN OUTS 



SPC8104 



cj ■>- o 



Iq o 



gii II 



100 

loT" 

102 

loi" 

l04 

loi^ 
loe 

107 
108 
109 

Tip" 
111 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 



Vdd core 

BHE 

ALE 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

Vss I/O 

Vdd I/O 

A7 

A8 

A9 

A10 

All 

A12 

A13 

A14 

Vss CORE 

Vdd CORE 

A15 

A16 

LAI 7 

LAI 8 

LAI 9 

LA20 

LA21 

LA22 

LA23 

Vss I/O 



Q ^ o 5 
z z Zi 

CL Q ^ 



vOlOi-'^CMCOCOCVI-* 



SPC8104 



QOT-CMCO-tinCDKOO CO QO)-i-i-T--r--i--r- 

>CIDQQQQC1QQ>>QC1QQQC1Q 



> X 5 



Vss I/O 

MD11 
MD5 

MD10 
MD6 
MD9 
MD7 
MD8 

LCAS 
Vdd CORE 

Vss CORE 

WE 

Ocas 

RAS 
MA9 
MAS 
MAO 
MA7 
MAI 
MA6 
Vdd I/O 
Vss I/O 
MA2 
MA5 
MAS 
MA4 
TSTCO 
UD3 
UD2 
UD1 
UDO 
Vdd CORE 



O Q Q Q Q « 



CO Tj- in CO 



CO Cn O T- C\I CO '<* in CD N OO CJ> O i- CJ CO '<t U5 <D 
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SPC8104 



■ PIN DESCRIPTION 



Key 




A = 


Analog 


1 


Input 


= 


Output 


I/O = 


Bi-directional 


P = 


Power 



CPU Interface 



Pin Namp 


Tvnp 


Pin# 


npoprintinn 


A[0:16], 
LA[17:23] 


1 


100-1 OR 
109-116 
119-127 


OP\ 1 hi iinlfltphpri arlHrPCQ inniitQ Fnr ?»n R-hit OPi 1 intprfi^pp ponfiniirfltion 

\J L/UO Ul IICllV^I ICrVJ CimVJI v700 IIIL/UlO. 1 \Jl Cll 1 \J Ull \J IIILCrllClV^C v/V/l 1 II^U 1 ClllV^I 1 , 

LA[20:23] are ignored and LA[17:19] should be connected to the latched CPU 
address SA[1 7: 1 9]. In Suspend Mode, the address inputs are internally masked 
off. 


D[0:15] 


I/O 


2-10, 13-19 


16 bit ISA-Bus data bus. These lines are driven by the chip only during read 
cycles, and are in a hi-Z state at all other times. In Suspend Mode, these inputs 
are internally masked off. 


ALE 


1 


99 


ISA Bus Address Latch Enable. ALE is ignored for an 8-bit CPU interface con- 
figuration. In Suspend Mode this input is disabled. 


MEMEN 


1 


92 


ISA Bus Memory Enable. This signal should be connected to the -REFRESH 
signal on the ISA bus. When this signal is low (e.g. during a system memory 
refresh cycle), memory address decoding is disabled. 


IOR# 


1 


94 


ISA Bus I/O Read Strobe. In Suspend Mode this input is disabled. 


IOW# 


1 


93 


ISA Bus I/O Write Strobe. In Suspend Mode this input is disabled. 


MEMR# 


1 


91 


ISA Bus Memory Read Strobe. In Suspend Mode this input is disabled. 


MEMW# 


1 


90 


ISA Bus Memory Write Strobe. In Suspend Mode this input is disabled. 


IOEN# 


1 


95 


ISA Bus I/O Enable. This input should be connected to the ISA bus AEN sig- 
nal. When this signal is high, I/O address decoding is dis-abled. In Suspend 
Mode this input is disabled. 


READY 





89 


ISA Bus READY signal. This output is driven low to force the CPU to insert wait 
states during memory cycles. READY is released to high-Z after a transfer is 
complete. 


RESET 


1 


84 


The active high Reset signal from the CPU clears all internal registers and 
forces all signals to their inactive state. During Suspend Mode the RESET input 
is ignored. 


IRQ 





83 


ISA Bus Vertical Interrupt. When enabled, a Vertical Retrace Interrupt will 
cause this signal to be driven from a logic state to a logic 1 (rising-edge 
triggered interrupt). Once set, this interrupt must be cleared by a bit in the CRTC 
registers. A control bit in the Auxiliary Registers allows this output to be 
optionally disabled (tri-stated). 


MEMCS16# 





87 


ISA Bus Memory Chip Select 1 6. Address inputs LA[23: 1 7] are decoded to drive 
this output low when a valid memory address (AXXXXh, BXXXXh) appears on 
the bus. 


I0CS16# 





88 


ISA Bus Memory Chip Select 1 6. Address inputs LA[23: 1 7] are decoded to drive 
this output low when a valid SPC 81 04 I/O register address appears on the bus. 
Note that I/O addresses 3C6h-3C9h does not result in I0CS16# being driven 
low (i.e. internal LUT register reads and writes are 8 bit cycles). 


BHE# 


1 


98 


ISA Bus Byte High Enable. In Suspend Mode the this input is disabled. 


RDACK# 





20 


Read Acknowledge. This pin goes low during valid I/O or memory reads to the 
chip. 
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SPC8104 



Frame Buffer Memory Interface 



Pin Name 


Type 


Pin# 


Description 


MA[0:9] 





48,46,42, 
40,39,41, 
45,47,49, 
50 


Multiplexed row/column address bits for video display memory. 


MD[0:4] 
MD[7:15] 


I/O 


74,72,70, 
68 66 58 
57,59.61, 
63,67,69, 
71,73 


Data bits for video display memory. The output drivers of these are placed 
into a high-impedance state when RESET is high. On the falling edge 
of RESET, the values on MD[3:0] are latched into a read-only Auxiliary 
Register and are available to be read as configuration inputs. Also, the values 
on MD[5:6] are used to configure other various hardware options - see 
"Summary of Configuration Options", for details. Note that there are internal 
pullup resistors on the inputs of these pins except MD[5:6]. 


MD[5:6] 


I/O 


62,60 


RAS# 





51 


DRAM Row Address Strobe. 


LCAS# 
(LWE#) 





56 


DRAM Column Address Strobe for low byte (LCAS#), or Write Enable Strobe 
for low byte (LWE#), as determined by logic value on MD[6] during RESET 
(see pin mapping table). 


UCAS# 
(CAS#) 





52 


DRAM Column Address Strobe for high byte (UCAS#), or single Column 
Address Strobe (CAS#), as determined by logic value on MD[6] during RESET 
(see pin mapping table). 


WE# 
(UWE#) 


o 


53 


DRAM Write Enable Strobe (WE#), or Write Enable Strobe for high byte 
(UWE#), as determined by logic value on MD[6] during RESET (see pin 
mapping table). 



Clock Inputs 



Pin Name 


Type 


Pin# 


Description 


CLKI 


1 


77 


This is the clock source input and should be connected to 
an external oscillator. 



Power Supply 



Pin Name 


Type 


Pin# 


Description 


Vdd core 


P 


12, 33, 55, 97, 118 


Vdd supply for core logic. 


Vdd I/O 


P 


1,22. 44. 65, 86, 108 


Vdd supply for I/O pins. 


Vdd CLKI 


P 


76 


Vdd supply for CLKI pin. 


Vss CORE 


P 


11,32, 54, 96, 117 


Vss supply for core logic. 


Vss I/O 


P 


21,43. 64, 85, 107, 128 


Vss supply for I/O pins. 


Vss CLKI 


P 


75 


Vdd supply for CLKI pin. 



Test Function 



Pin Name 


Type 


Pin # 


Dry 


Description 


TSTCO 


1 


38 


CD 


This pin enables the chip's test mode for the core logic. This pin must 
always be unconnected or tied to ground. 


TSTEN 


1 


82 


CD 


This pin enables the chip's test mode for the I/O cells. This pin must 
always be unconnected or tied to ground. 
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LCD Panel Interface 



Pin Name 


Type 


Pin# 


Description 


YD 





25 


Vertical Scanning Start Pulse output. A logic 1 on this signal, sampled by the 
LCD/MIM panel module on the failing edge of LP, Is used by the panel row 
drivers (Y drivers) to indicate the start of the vertical frame. 


LP 





26 


Latch Pulse output. The falling edge of this signal is used to latch a row of display 
data in the LCD/MIM panel module's column driver shift registers and to turn on 
the row driver (Y driver) for that line. 


XSCL 





23 


Shift Clock for LCD panel data or Pixel Clock for MIM panel data. Display data 
is clocked out of the chip on the rising edge of this signal, to be shifted into the 
LCD/MIM panel module column drivers (X drivers) on each falling edge). 


UD[0:3] 





34-37 


Upper panel display data for dual LCD panel mode. For single LCD panel mode, 
these bits are the most significant 4 bits of the 8 bit output data to the panel 
(PD[4:7]). For 4-bit single LCD panel mode, these bits are the 4 bits of output 
data to the panel. For 4-bit MIM panel mode, these bits are driven 0. 


LD[0:3] 


O 


28-31 


Lower panel display data for dual LCD panel mode. For 8-bit single LCD panel 
mode, these bits are the least significant 4 bits of the 8 bit output data to the 
panel (PD[0:3]). For 4-bit single LCD panels, these bits are driven 0. For 4-bit 
MIM panel mode, these are the 4 bits of output data to the panel. 


LCDPWR# 





27 


LCD power control. In normal operation this signal is driven low to enable an 
external LCD power supply. This signal is driven high when the chip Is put into 
any power save mode, or if the Sequencer is in a reset state. It can be used 
externally to turn off the panel supply voltage and backlight. After a RESET, 
this signal is held high until the CRTC is programmed and running. 


WF 





24 


LCD Panel Backplane Bias Signal or MIM Panel Data Enable Signal. In LCD 
panel mode, the WF signal toggles once per vertical frame period. In MIM panel 
mode, this signal goes high whenever display data are valid. 



Power Save Mode Control 



Pin Name 


Type 


Pin# 


Description 


PDCLK 


1 


79 


Power Down Clock. This input may be used to provide a low frequency clock 
for generating DRAM refresh in Suspend mode, as an optional alternative to 
using the pixel clock or MEMEN input as the DRAM refresh clock source. This 
clock input should be driven by a 32 kHz 50% duty cycle clock. The PDCLK 
input is used to directly generate the RAS and CAS pulses in Suspend mode. 


SUSPEND# 


1 


80 


A low level on this pin puts the chip into the hardware Suspend mode. The 
SUSPEND# signal overrides any sofn/vare initiated power save modes as well 
as the DOZE# input pin, and disables the CPU bus interface inputs. CPU 
Address and Data inputs are masked when this signal is low. When in Suspend 
Mode the UD[3:0], LD[3:0], XSCL, LP, YD and WF signals are driven into a low 
state ( or optionally, a high impendance state) and the LCDPWR# signal is 
driven high. 


DOZE# 


1 


81 


A low level on this pin puts the chip in Doze mode. The function of the Doze 
mode is determined by the Doze Mode Select bits in AUX[03]. This pin is ig- 
nored if the SUSPEND# input pin is asserted. 
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Configuration Options 



Pin Name 


Value on this pin at falling edge of RESET is used to configure: (1/0) 


MD [3:0] 


Values latched into read-only AUX [OC] bits 7-4 for software use 


MD[5] 


LCD signals' state in Suspend mode: Low (1), or Hi-Z (0) 


MD[6] 


2 CAS, 1 WE type DRAM (1). or 1 CAS, 2 WE type DRAM (0) 



Multiple Function Pin Descriptions 



Pin Name 


Function 


MD Line Status 


Functional Description 


LCAS#, LWE# 


LCAS# 


MD [6] = 1 


DRAM column address strobe (low byte) 


LWE# 


MD [6] = 


DRAM write enable strobe 


UCAS#, CAS# 


UCAS# 


MD [6] = 1 


DRAM column address strobe (high byte) 


CAS# 


MD [6] = 


DRAM column address strobe 


WE#, UWE# 


WE# 


MD [6] = 1 


DRAM write strobe 


UWE# 


MD [6] = 


DRAM write strobe (high byte) 



Mixed Voltage Configurations 



Core Vdd 


I/O Vdd 


2.5 V 


3.3 V 


2.5 V 


No 


Yes 


3.3 V 


No 


Yes 



15 



SPC8104 



Illustrated below are the display data output which are output from the UDO to UD3, LD0/UD4 to LD3/UD7 
and the display on the panel: 



UD3 UD2 UD1 UDO 



Dual Panel - Top 



LD3 LD2 LD1 LDO 



Dual Panel - Bottonn 



UD3 UD2 UD1 UDO LD3 LD2 LD1 LDO 



8-bit Single Panel 



UD3 UD2 UD1 UDO UD3 UD2 UD1 UDO 



4-bit Single Panel 



LCD Panel Pixels 



640 DOTS 



1 -639 


1 -640 


2-639 


2-640 



1 - 1 



1 -2 



240 LINES 



UPPER LCD PANEL 



240-1 


240-2 


241 - 1 


241 -2 



240 - 639 


240 - 640 


241 - 639 


241 - 640 



240 LINES 



(TOP VIEW) 
LOWER LCD PANEL 



480- 1 480 - 2 



480 - 639 480 - 640 
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MIM Panel Interface 



MIM Panel 



DATA[3:0] 



LP 



"It V7 V7 w \j \j v_ 

LINeT~|^^^^LINE2 X t LINE"480X 



- 160 Clk 



DOTCLK ru~\j:::rvJ~\j^:::r\Jr^ 

DATA[3:0] 

DATAEN \ 



1~ X~2~)r3~X 4 )(~5~X X638X 639 X 640 ) , 



Monochrome Passive STN LCD Panel Interface 



4-bit Single Panel 



LP : 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 



WF 



XSCL 



n n n 


n 


n n \i 








i 












UNE1 )( 


LINE 2 X LINE 3 X LINE 4 X" " 









Jl ...A 



J L 



JL 



X 



/ LINE1 X LINE 2 X ~ 




* Diagram drawn with 2 LP vertical blanic period 
Example timing for 320 x 240 display 
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■ Monochrome Passive STN LCD Panel Interface 



8-bit Single Panel 



YD 
LP 
WF 



UD[3:0], LD[3:0] \ 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 480 PULSES 



LP:0/2 PULSES 
(SELECTABLE)* 

H 



J L 

n n_ 



LINE1 } 



j\ \i J n n n n n fi 



X 



LINE 2 X LINES X LINE 4 ) (" " X LINE 479 XlINE 480 X 



XSCL: 80 CLOCK PERIODS 



■)CZD(ZZ>CIZ)CZ>C«2i}u 



EXEDdX 



/ LINE 1 ) ( LINE 2 X ~ 



-X X X X X i^33X 



-X X X )CIDG^ 



JZZX 



JUJi 



* Diagram drawn with 2 LP vertical blank periods 
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Monochrome Passive STN LCD Panel Interface 



8-bit Dual Panel 



YD 



LP _J1 TL 

WF 



D[3:0], LD[3:0] \ 



LP 

WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 240 PULSES 



LP:0/2 PULSES 
(SELECTABLE)* 



J L 



J L 



_n J n n n n n n 



■INE 1/241 ) JNE 2/242 )(LiNi 3/243 XlINE 4/244 ) (" ") f INE 239/479XliNE 240/48o\ 



XSCL: 160 CLOCK PERIODS 



xizx ■)cz)czDc:x 



nrr ^ X X ■>c 



/i^i^^r^i^ X X--- 



j^iD(5Ei)CZ3CiD( -x: 



X 



/line 1/24i)(lINE 2/242 ) (~ 



-XIDGZEZHZZX -IdJZIXIUCIJj^X. 



XEDGZ^OC^ -X X X f Xi-aaH 



XZD(ZZXI5o}l_ 



■■X X X X 
/^^^^^ Y^ X X ■)CZ>CZ)(ZID( ^iiz!2^ 



( 1-638 \ 



XXl 



XiXXiiiDXIXX^! -X X X X 



XIDC 



XXX 



XXX 



XX( 



* Diagram drawn with 2 LP vertical blank periods 
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PACKAGE DIMENSIONS 



QFP15-128 pin 



Unit: mm 



16.0 ±0.4 



97 



14.0 ±0.1 



128^ 



96 



Index 



o 



+1 
in 

CM 



+1 



0.4 



65 



64 



+1 
o 



+1 
o 

CD 



33 



32 



0.16 ±0.1 




0-2° 



1.0 
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VGA LCD CONTROLLER 



■ DESCRIPTION 

The SPC8106F0C is a versatile mixed voltage VGA graphics controller capable of driving liquid crystal 
displays, TFT displays and analog CRT monitors. The controller integrates all LCD interface, sequencing and 
color modulation logic into one small form factor 144 pin package. With the addition of an industry standard 
'477 compatible RAMDAC, the SPC81 06F0C will also drive a VGA fixed frequency or multif requency monitor. 

The target products for this device are price and power sensitive 80x86 microprocessor based portable 
personal computer or other specialized LCD systems where 320 x 200 to 640 x 480 x 256 color LCD panel 
displays are the major design criteria. 



■ FEATURES 

• Low-power CMOS technology 

• Hardware VGA compatible 

• 8- or 16-bit ISA support 

• One 256K x 16 80ns DRAM (self refresh 
optional) 

• 64 X 64 X 2-bit pixel hardware cursor 

• Two-terminal crystal or external oscillator 
support 

• Hardware or software power-down 

• Video BIOS, software driver and utility 
support 

• 144-pin QFP package 

• 9- or 1 2-bit color TFT panel interface for 640 
x480 



• Single panel or dual panel interface for sizes 
320 X 200 to 640 x 480 

• On-chip 256 x 12 look-up table 

• 1 6 gray shades or 4096 colors by FRM 

• 64 gray shades by FRM and dithering 

• Two programmable gray-scale weightings: 

NTSC and Green-Only 

• Vertical centering and expansion for LCDs 

• Full CRT support with '477 compatible 
RAMDAC 

• Pin Compatible with the SPC81 08F0C 

• Mixed voltage 3.3V/5V operation 



SYSTEM BLOCK DIAGRAM 



ISA 
BUS 



3.3V or 5V 



CLOCKS 



SPC8106 



DRAM 



3.3V or 5V 



MONOCHROME 
LCD PANEL 



RAMDAC 



3.3V 

3.3V or 5V 

or5V 



ANALOG 
CRT 



21 



SPC8106F0C 



■ INTERFACE OPTIONS 




32KH2 
50% duty 



Italics = components required 
for CRT support 



Note: Example implementation, actual may vary. 
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■ SUPPORTED RESOLUTIONS 
• LCD Display Modes 



Mode 
No. 


Mode 
Type 


Font 


Characters 


Resolution 


Displayed 
Pixels 


Gray 
Shades 


Colors 


Memory 
Segment 





Text 


8X8 


40X25 


320 X 200 


640 X 400 


16 


16 


B800 


0+ 


Text 


8X 14 


40X25 


320 X 350 


640 X 350 


16 


16 


B800 


0++ 


Text 


8X16 


40X25 


320 X 400 


640 X 400 


16 


16 


B800 


1 


Text 


8X8 


40X25 


320 X 200 


640 X 400 


16 


16 


B800 


1 + 


Text 


8X14 


40X25 


320 X 350 


640 X 350 


16 


16 


B800 


1++ 


Text 


8X16 


40X25 


320 X 400 


640 X 400 


16 


16 


B800 


2 


Text 


8X8 


80X25 


640 X 200 


640 X 400 


16 


16 


B800 


2+ 


Text 


8X14 


80X25 


640 X 350 


640 X 350 


16 


16 


B800 


2++ 


Text 


8X 16 


80X25 


640 X 400 


640 X 400 


16 


16 


B800 


3 


Text 


8X8 


80X25 


640 X 200 


640 X 400 


16 


16 


B800 


3+ 


Text 


8X14 


80X25 


640 X 350 


640 X 350 


16 


16 


B800 


3++ 


Text 


8X16 


80X25 


640 X 400 


640 X 400 


16 


16 


B800 


4 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


4 


4 


B800 


5 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


4 


4 


B800 


6 


Graphics 


N/A 


N/A 


640 X200 


640 X 400 


2 


2 


B800 


7 


Text 


8X14 


80X25 


640 X 350 


640 X 350 


2 


2 


BOOO 


7+ 


Text 


8X16 


80X25 


640 X 400 


640 X 400 


2 


2 


BOOO 


OD 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


16 


16 


AOOO 


OE 


Graphics 


N/A 


N/A 


640 X 200 


640 X 400 


16 


16 


AOOO 


OF 


Graphics 


N/A 


N/A 


640 X 350 


640 X 350 


2 


2 


AOOO 


10 


Graphics 


N/A 


N/A 


640 X 350 


640 X 350 


16 


16 


AOOO 


11 


Graphics 


N/A 


N/A 


640 X 480 


640 X 480 


2 


2 


AOOO 


12 


Graphics 


N/A 


N/A 


640 X 480 


640 X 480 


16 


16 


AOOO 


13 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


64 


256 


AOOO 


100 


Graphics 


N/A 


N/A 


640 X 400 


640 X 400 


64 


256 


AOOO 


101 


Graphics 


N/A 


N/A 


640 X 480 


640 X 480 


64 


256 


AOOO 


108 


Text 


8x8 


80x60 


640 X 480 


640 X 480 


16 


16 


B800 
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• CRT Display Modes 



Mode 
No. 


Mode 
Type 


Font 


Characters 


Resolution 


Displayed 
Pixels 


Colors 


Memory 
Segment 





Text 


8X8 


40X25 


320 X 200 


640 X 400 


16 


B800 


0+ 


Text 


8X14 


40X25 


320 X 350 


640 X 350 


16 


B800 


0++ 


Text 


8X16 


40X25 


320 X 400 


720 X 400 


16 


B800 


1 


Text 


8X8 


40X25 


320 X 200 


640 X 400 


16 


B800 


1 + 


Text 


8X14 


40X25 


320 X 350 


640 X 350 


16 


B800 


1++ 


Text 


8X16 


40X25 


320 X 400 


720 X 400 


16 


B800 


2 


Text 


8X8 


80X25 


640 X 200 


640 X 400 


16 


B800 


2+ 


Text 


8X14 


80X25 


640 X 350 


640 X 350 


16 


B800 


2++ 


Text 


8X16 


80X25 


720 X 400 


640 X 400 


16 


B800 


3 


Text 


8X8 


80X25 


640 X 200 


640 X 400 


16 


B800 


3+ 


Text 


8X14 


80X25 


640 X 350 


640 X 350 


16 


B800 


3++ 


Text 


8X16 


80X25 


720 X 400 


640 X 400 


16 


B800 


4 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


4 


B800 


5 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


4 


B800 


6 


Graphics 


N/A 


N/A 


640 X 200 


640 X 400 


2 


B800 


7 


Text 


8X14 


80X25 


640 X 350 


640 X 350 


2 


BOOO 


7+ 


Text 


9X16 


80X25 


720 X 400 


720 X 400 


2 


BOOO 


OD 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


16 


AOOO 


OE 


Graphics 


N/A 


N/A 


640 X 200 


640 X 400 


16 


AOOO 


OF 


Graphics 


N/A 


N/A 


640 X 350 


640 X 350 


2 


AOOO 


10 


Graphics 


N/A 


N/A 


640 X 350 


640 X 350 


16 


AOOO 


11 


Graphics 


N/A 


N/A 


640 X 480 


640 X 480 


2 


AOOO 


12 


Graphics 


N/A 


N/A 


640 X 480 


640 X 480 


16 


AOOO 


13 


Graphics 


N/A 


N/A 


320 X 200 


640 X 400 


256 


AOOO 


100 


Graphics 


N/A 


N/A 


640 X 400 


640 X 400 


256 


AOOO 


101 


Graphics 


N/A 


N/A 


640 X 480 


640 X 480 


256 


AOOO 


108 


Text 


8x8 


80x60 


640 X 480 


640 X 480 


16 


B8s00 



■ SUPPORTED LCD INTERFACES 



8-Bit Interface 


4-Bit Interface 


Dual Panel 


Single Panel 


Single Panel 


Horizontal 


Vertical 


Horizontal 


Vertical 


Horizontal 


Vertical 












200 


640 


400 


640 


1 


320 


240 


480 


to 


480 


320 








480 


640 


400 












480 
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SAVE 
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SEQUENCER 
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GENERATOR 
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INTERFACE 
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CONTROLLER 



DISPLAY 
MEMORY 
INTERFACE 



GRAPHICS 
CONTROLLER 
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TABLE 



CRT 
INTERFACE 
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■ FUNCTIONAL BLOCK DESCRIPTION 

The Sequencer 

The Sequencer generates internal signals to 
synchronize the operation of the chip as well as 
the signals to control the timing of the display 
DRAM. The Sequencer also arbitrates between 
CPU and video display accesses to the DRAM. It 
contains registers that allows selection of charac- 
ter font set, control the structure of the video 
memory and allow write masking of the individual 
plane of memory. 

CRT Controller 

The CRT Controller generates the horizontal and 
vertical synchronization signals for the CRT, single 
panel or dual panel LCD display and character 
and/or pixel addresses for display data from 
DRAM. 

CRT Interface 

The CRT interface aligns CRT signals to the Pixel 
Clock and generates the I/O Control signals for 
CPU access to the RAMDAC. 

Address Generator 

The Address Generator takes the display and 
refresh addresses from the CRT Controller and 
converts them into RAS and CAS addresses for 
the display DRAM , and multiplexes these display 
accesses with CPU memory accesses. 

Attributes Controller 

The Attributes Controller takes in pixel and at- 
tribute information from the Graphics Controller 
and display DRAM and formats the data into pixel 
information which then passes through the lookup 
table. It also controls display character attributes 
such as blink, underline and horizontal pixel 
panning. 

Graphics Controller 

The Graphics Controllersuppliesdisplay memory 
data to the Attributes Controller during display 
time and provides data translation between the 
CPU bus and the display memory during CPU 
read or write access cycles. 

Display Memory Interface 

The Display Memory Interface is a bridge by 
which the chip communicates with the DRAM. It 
contains buffers that are used to store recently 
fetched DRAM data. 

Memory Decoder 

The Memory Decoder monitors the CPU-bus 
activity and decodes cycles for the display DRAM . 
It supplies memory access control signals to the 
Sequencer. 



Port Decoder 

The Port Decoder decodes CPU-bus I/O cycles 
to provide enable and write strobes for the on- 
chip I/O registers. 

Auxiliary Ports 

The Auxiliary Ports are I/O registers used to 
control functions of the chip beyond the basic 
VGA register set. Registers are included for con- 
trolling the LCD interface circuits as well as the 
power save modes. 

VGA Ports 

The VGA Ports contain the Miscellaneous Output 
Status register and the Video Subsystem Enable 
register used in VGA mode. 

Clock Generation 

The Clock Generation contains oscillator support 
for external crystals. 

Power Save 

The Power Save block contains the logic to 
implement six software controlled and one hard- 
ware controlled power down modes. 

Lookup Table 

The Lookup Table consists of a memory array of 
256 locations of 12 bits each and hardware to 
convert VGA palette writes to gray-scale values. 

LCD Interface 

The LCD Interface block converts the display 
video data from the Lookup Table into LCD 
display data. It also generates control signals 
necessary to drive single or dual-panel LCD 
panels. For monochrome LCD panels, the LCD 
interface block generates a maximum 64 gray 
shades through frame rate modulation and dith- 
ering techniques. For color LCD panels, the LCD 
interface block generates 256 simultaneous col- 
ors from a possible 4096 colors through frame 
rate modulation. 

Hardware Cursor 

The Hardware Cursor block generates a 4 gray 
shade or color cursor/sprite that can be overlaid 
on the LCD or CRT display. The cursor is 64 x 64 
pixels or optionally expanded to 1 28 x 1 28 through 
pixel replication. 
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■ DC SPECIFICATIONS 

• Absolute Maximum Ratings 



Parameters 


Symbol 


Rating 


Units 


Supply voltage 


Vdd 


Vss -0.3 to +7.0 


V 


Input voltage 


ViN 


Vss -0.3 to Vdd +0.3 


V 


Output voltage 


VOUT 


Vss -0.3 to Vdd +0.3 


V 


Operating temperature 


TOPR 


to +70 


°C 


Storage temperature 


TSTG 


-65- +150 


°C 


Soldering temperature/time 


TSOL 


-260 for 1 sec max at lead 





• Recommended Operating Conditions 



Parameter 


Symbol 


Condition 


Value 


Unit 


Min 


Typ 


Max 


Supply voltage 


HVdd 


Vss = OV 


4.5 


5.0 


5.5 


V 


Supply voltage 


LVdd 


Vss = OV 


3.0 


3.3 


3.6 


V 


Input voltage 


ViN 


Vss 


Vss 




Vdd 


V 


Operating temperature 


ToPR 
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70 


°C 



• Input Specifications 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Low level input voltage 
(CMOS inputs) 


ViL 


Vdd =MIN 






1.0 


V 


High level input voltage 
(CMOS inputs) 


VlH 


Vdd = MAX 


3.5 






V 


Low level input voltage 
(TTL inputs) 


ViL 


Vdd =MIN 






0.8 


V 


High level input voltage 
(TTL inputs) 


VlH 


Vdd = MAX 


2.0 






V 


Positive-going threshold 
(CMOS Schmitt inputs) 


Vt+ 


Vdd = 5.0V 






4.0 


V 


Negative-going threshold 
(CMOS Schmitt inputs) 


Vt- 


Vdd = 5.0V 


0.8 






V 


Hysteresis voltage 
(CMOS Schmitt inputs) 


Vh 


Vdd = 5.0V 


0.3 






V 


Positive-going threshold 
(CMOS Schmitt inputs) 


Vt+ 


Vdd =5.0V 






3.0 


V 


Negative-going threshold 
(CMOS Schmitt inputs) 


Vt- 


Vdd =5.0V 


0.6 






V 


Hysteresis voltage 
(CMOS Schmitt inputs) 


Vh 


Vdd = 5.0V 


0.1 






V 


Input leakage current 


liz 


Vdd = MAX 
VlH = Vdd 
ViL = Vss 


-1 




1 


^iA 


Input pin capacitance 


CiN 






8 




PF 


Pull up resistance 


RPU2 


Vdd = 5.0V 


50 


100 


200 


KQ 


Pull up resistance 


RPU3 


Vdd = 5.0V 


100 


200 


400 


KQ 


Pull down resistance 


RPD 


Vdd = 5.0V 


100 


200 


400 


KQ 
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• Output Specifications 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Low level output current 


l0L2 


Vol = Vss + 0.4V 
TS2 


6.0 






mA 


High level output current 


l0H2 


VoH = Vdd - 0.4V 
TS2 


-2.0 






mA 


Low level output current 


l0L3 


Vol = Vss + 0.4V 
TS3 


12.0 






mA 


High level output current 


l0H3 


VoH = Vdd - 0.4V 
TS3 


—4 






mA 


Low level output current 


l0L4 


Vol = Vss + 0.4V 
TS4 


24.0 






mA 


High level output current 


l0H4 


VoH = Vdd - 0.4V 
TS4 


-8.0 






mA 


Output leakage current 


loz 


VoH = Vdd or Vol = Vss 


-1 




1 


|xA 


Output pin capacitance 


Gout 






8 




PF 


Bidirectional pin capacitance 


Gbid 






10 




PF 
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■ SPC8106PINOUT 



W CO 1- o o Liiliu 
^ — <lcQ 



CO 


CD 


l| 


CO 


CO 


o 


o 


^1 


O 


MEM 



o o 
o o 



C|CVlT-Oinir-'«*CNC0C0CM Q 

zCOCOQj-QrrQ^Ci;;^ 



SPC8106FOC 



lOVss 
MSO 
MD4 
MD11 
MD5 
MD10 
MD6 
MD9 
MD7 
MD8 
LCAS 
„WE 
UCAS 
RAS 
MAS 
MAO 
MA7 
MA1 
MA6 
MA2 
MAS 
MAS 
IOVdd 
lOVss 
_MM 
IREFEN 
RS2 
DACWR 
BLANK 
DACRD 
ySYNC 
HSYNC 
D477 
OLO 
OL1 
COREVdd 



n<<<<<<<^Q wCOcLOy:QQQQ<oQQQQo-.-<Nco^iocor-.0^ w 
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■ PIN DESCRIPTION 



Key 




A = 


Analog 


1 


Input 


= 


Output 


I/O = 


Bi-directional 


P = 


Power 



SPC8106F0C 



CPU Interface 



Pin Name 


Type 


Pin# 


Description 


A[0:16}, 
LA[17:23] 


1 


104.. 107, 
110.. 122, 
2.-4, 5..8 


CPU bus address inputs. In Suspend Mode, the Address inputs are 
internally masked off. If the value on MD[5] at RESET = 1, then the ALE 
input pin is used to internally latch LA[19:17] and A[16:2], allowing these 
address bits to be driven by the processor address bus. If the value on 
MD[5] at RESET = 0, then standard ISA address timing is assumed, where 
pins A[0:16], LA[17:23] should be connected to the ISA bus signals 
SA[0:16], LA[17:23] respectively. 


ALE 


1 


102 


ISA Bus Address Latch Enable. In Suspend Mode the ALE input is disabled. 
If the value on MD[5] at RESET = 1 , then the ALE input is used to internally latch 
LA[1 9:1 7] and A[1 6:2], allowing these address bits to be driven by the processor 
address bus. In this mode, the processor ADS# output should be connected to 
this pin. If the value on MD[5] at RESET = 0, then standard ISA address timing 
is assumed, and only the LA[19:17] inputs are internally latched. 


D[0:15] 


I/O 


125.. 140 


16 bit ISA-Bus data bus. These lines are driven by the chip only during read 
cycles, and are in a hi-Z state at all other times. In Suspend Mode, these inputs 
are internally masked off. 


MEMEN 


1 


97 


ISA Bus Memory Enable. This signal should be connected to the REFRESH# 
signal on the ISA bus. When this signal is low (e.g. during a system memory 
refresh cycle), memory address decoding is disabled. 


IOR# 


1 


94 


ISA Bus I/O Read Strobe. In Suspend Mode the IOR# input is disabled. 


IOW# 


1 


95 


ISA Bus I/O Write Strobe. In Suspend Mode the IOW# input is disabled. 


MEMR# 


1 


96 


ISA Bus System Memory Read Strobe. In Suspend Mode the MEMR# input is 
disabled. 


MEMW# 


1 


98 


ISA Bus System Memory Write Strobe. In Suspend Mode the MEMW# input 
is disabled. 


IOEN# 


1 


93 


ISA Bus I/O Enable. This input should be connected to the ISA bus AEN signal. 
When this signal is high, I/O address decoding is disabled. In Suspend Mode 
the IOEN# input is disabled. 


READY 





142 


ISA Bus READY signal. This output is driven low to force the CPU to insert wait 
states during memory cycles. READY is released to high-Z after a transfer is 
complete. 


RESET 


1 


141 


The active high Reset signal from the CPU clears all internal registers and 
forces all signals to their inactive state. 


IRQ 





103 


ISA Bus Vertical Interrupt. When enabled, a Vertical Retrace Interrupt will 
cause this signal to be driven from a logic state to a logic 1 (rising-edge 
triggered interrupt). Once set, this interrupt must be cleared by a bit in the 
CRTC registers. A control bit in the Auxiliary Registers allows this output 
to be optionally disabled (tri-stated). This pin also is used for the output of 
the NAND tree in pin test mode. 


MEMCS16# 





99 


ISA Bus Memory Chip Select 16. Address inputs LA[23:17] are decoded to 
drive this output low when a valid memory address (AXXXXh, BXXXXH) 
appears on the bus. 


I0CS16# 





100 


ISA Bus I/O Chip Select 16. Address inputs A[15:0] and IOEN# are decoded 
to drive this output low when a valid SPC81 06F0C I/O register address appears 
on the bus. Note that I/O addresses 3C6h-3C9h do not result in I0CS1 6# being 
driven low (i.e. RAMDAC and internal LUT register reads and writes are 8 bit 
cycles. 


BHE# 


1 


101 


ISA Bus Byte High Enable. In Suspend Mode the BHE# input is disabled. 
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Video Memory Interface 



Pin Name 


Type 


Pin# 


Description 


MA[0:9] 





57, 55, 

53, 51, 
48, 52, 

54, 56, 

58, 20 


Multiplexed row/column address bits for video display mennory. 


MD[0:15] 


I/O 


81,79 
77, 75 
70, 68 
66, 64 
63, 65 
67, 69, 74, 
76, 78, 80 


Data bits for video display mennory. The output drivers of these pins are 
placed into a high-impedance state when RESET is high, or when the 
Sequencer is in a reset state. On the falling edge of RESET, the values 
on MD[3:0] and MD[12:9] are latched into a read-only Auxiliary Register 
and are available to be read as configuration inputs. Also, the value on 
Mnr8'41 and iV^Dn '^'If^l arp u^pri tn rnnfinurp \/arinii«5 harriwarp ontinn^ 

IVI L./^U.'TJ m l\A IVIL^I^iO. I VJ Cll C UOCVJ l.\J lll^yAI Z! veil IV/UO 1 ICll \^VVCll C Vy|^llV/l lO. 

See "Summary of Configuration Options" for details. 


RAS# 





59 


DRAM Row Address Strobe for single 256Kx16 DRAM. 


LOAo# 
(LWE#) 


U 


62 


Multiple Function: 

DRAM Column Address Strobe for low byte (LCAS#). For alternate 
function see "Multiple Function Pin Descriptions" on page 16. 


(CAS#) 


r\ 
U 


bu 


Multiple Function: 

DRAM Column Address Strobe for high byte (UCAS#). For alternate 
function see "Multiple Function Pin Descriptions" on page 16. 


WE# 
(UWE#) 


O 


61 


Multiple Function: 

DRAM Write Enable Strobe (WE#). For alternate function see 
"Multiple Function Pin Descriptions" on page 16. 



Clock Inputs 



Pin Name 


Type 


Pln# 


Description 


CLKI1 


1 


90 


This pin, along with CLK01 is the 25. 1 75 MHz 2-terminal crystal interface when 
using a 2-terminal crystal as the clock input. If an external oscillator is used as 
a clock source, then this pin is the clock input. 


CLK01 





91 


This pin, along with CLK1 1 is the 25.1 75 MHz 2- terminal crystal interface when 
using a 2-terminal crystal as the clock input. If an external oscillator is used as 
a clock source, then this pin should be left unconnected. 


CLKI2 


1 


86 


This pin, along with CLK02 is the 28.322 MHz 2-terminal crystal interface when 
using a 2-terminal crystal as the clock input. If an external oscillator is used as 
a clock source, then this pin is the clock input. 


CLK02 


O 


87 


This pin, along with CLKI2 is the 28.322 MHz 2-terminal crystal interface when 
using a 2-terminal crystal as the clock input. If an external oscillator is used as 
a clock source, then this pin should be left unconnected. 
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LCD Panel Interface 



Pin Name 


Type 


Pin# 


Description 


YU 


U 


lU 


Vertical Scanning Start Pulse output. A logic 1 on this signal, sampled by the 
LCD module on the falling edge of LP, is used by the panel row drivers (Y 
drivers) to indicate the start of the vertical frame. 


Lr 


o 


13 


Latch Pulse output. The falling edge of this signal is used to latch a row of display 
data in the LCD module's column driver shift registers and to turn on the row 
driver (Y driver) for that line. 


AoUL 


KJ 


1 o 
1 d 


Shift Clock for LCD data. Display data is clocked out of the chip on the rising 
edge of this signal, to be shifted into the LCD panel module column drivers (X 
drivers) on each falling edge. 


XSCL2 





9 


This second shift clock is used together with XSCL in 8-bit single color panel 
mode to shift in alternate sets of display data. XSCL2 is also used alone as the 
shift clock in 8-bit dual color panel mode and 4-bit single color panel mode. 


UD[0:3] 





22..25 


Upper panel display data for dual panel - dual drive mode. For 8-bit single panel- 
single drive mode, these bits are the most significant 4-bits of the 8-bit output 

Udlcl lU lllc pdllc;! ^Ucllcl[/ .f J^. lUI t-Ull olliyic; pdiit?! lilUUt/, lilcofc; Ullo dlfc? lilc 

bits of data output to the panel. For 16-bit LCD modes, these outputs are the 
multiplexed upper panel data if MD[7] = 1 at RESET, or the lower nibble of the 
upper panel data if MD[7]=0 at RESET. 


UD[4:7] 





26.-29 


When MD[7]=0 at RESET, these pins are the upper nibble of the 16-bit LCD 
mode upper panel data. 


LD[0:3] 





16.. 19 


Lower panel display data for dual panel-dual drive mode. For 8-bit single panel- 
single drive mode, these bits are the least significant 4 bits of the 8-bit output 
data to the panel (data[3!0]). For 4-bit single panel mode, these outputs are 
driven low. For 16-bit LCD modes, these outputs are the multiplexed lower 
panel data if MD[7]=1 at RESET, or the lower nibble of the lower panel data if 
MD[7]=0 at RESET. 


LD[4:7] 





30..33 


When MD[7]=0 at RESET, these pins are the upper nibble of the 16-bit LCD 
mode lower panel data. 


LCDPWR# 





21 


LCD power control. In normal operation this signal is driven low to enable an 
external LCD power supply. This signal is driven high when the chip is put into 

anx/ nn\A/pr qavp mnHp \A/hpn Ai lYilisrx/ RpniQtpr OR hit iq QPt to 1 or whpn thp 

Sequencer is in a reset state. It can be used externally to turn off the panel 
supply voltage and backlight. After a RESET, this signal is held high until the 
CRTC is programmed and running. 


WF 





15 


LCD Backplane Bias signal. This output toggles once every n LP periods, as 
programmed in Auxiliary Register [OD]. 
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External CRT/RAMDAC Interface 



Pin Name 


Type 


Pin# 


Description 


P[0:7] 





26..33 


When MD[7]=1 at RESET, these pins are the Pixel Data outputs. These 8 bits 
are connected to the pixel select inputs of the external RAM DAG. 


PCLK 





34 


Pixel Clock. Pixel data is clocked out of the chip on the falling edge of PCLK. 


BLANK# 





44 


Blank output. This output is clocked out on the falling edge of PCLK and is driven 
low during display blanking periods. 


l_IO\/M/^JJ. 

HoYNUff 





41 


Horizontal Sync. This output is clocked out on the falling edge of PCLK and is 
driven to indicate the horizontal retrace period. The polarity of this signal is 
determined by a control bit in register 3C2h. 


VSYNC# 





42 


Vertical Sync. This output is clocked out on the falling edge of PCLK and is 
driven to indicate the vertical retrace period. The polarity of this signal is 
determined by a control bit in register 3C2h. 


DACRD# 





43 


RAMDAC Read Stobe. This signal goes low when a valid read access to the 
VGA RAMDAC is decoded by the chip. 


DAOWH# 





45 


RAMDAC Write Stobe. This signal goes low when a valid write access to the 
VGA RAMDAC is decoded by the chip. 


RS2 





46 


Register Select 2 output. This output should be connected to the RS2 input of 
the RAMDAC (Bt477 or equivalent). The logic level on this output may be set 
by setting Auxiliary Register [OB] bit 3. This signal is required to allow CPU 
access the control and overlay registers of the external RAMDAC. 


OL[0:1] 


I/O 


39, 38 


Multiple Function: Overlay Select outputs 1:0. When MD[13] =0 at RESET, 
these pins are outputs used to provide sprite/HW cursor function on the CRT 
display. In this case, these outputs should be connected to the OL[0:1] inputs 

Ul LI rirMVlLy/AO ^DIS-/ / Ul CLjUIVcilOi 11^ . 1 1 Icy Cll U UooU Uy LIIC 0|JMlo Uil UUI LI y l\J 

access the overlay registers in the RAMDAC. For alternate function see 
"Multiple Function Pin Descriptions" on page 16. 


OL23 





35 


Overlay Select output 2/3. This output should be connected to both the OL2 and 
OL3 inputs of the RAMDAC (Bt477 or equivalent). This signal is used by the 
sprue circuiiry lo access ine overlay regioiers in tne nMiviuMo. 


D477 





40 


477 Control Signal. This output should be connected to the 477/471 input of the 
RAMDAC (Bt477 or equivalent). This signal is used to access the control 
register of the RAMDAC and to allow it to be powered down. The logic level on 
this output can be controlled by setting Auxiliary Register [OB] bit 4, and is also 
controlled by the power save logic. 


IREFEN# 





47 


IREF Enable outout. This signal is used to control the external current reference 
source required by the RAMDAC, allowing powering down the analog circuitry 
when not required. When this signal is driven low, the external current reference 
should be enabled. When this signal is high, the external current reference 
should be shut off. 


MS[2:0] 


I/O 


83, 82, 71 


Monitor Sense inputs. These signals should be connected to the monitor sense 
lines from the CRT monitor cable. The status of these bits is readable in 
Auxiliary Register [08] bits 2:0, and is used by BIOS software to determine the 
presence and type of monitor connected. Optionally, the SENSE output of the 
RAMDAC may be connected to one of these inputs to allow the BIOS to read 
the SENSE signal and detect the monitor. MS[2:1] can be forced low by the 
DCC2 monitor support bits in Auxiliary Register [10] bits 1:0. 
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Power Save Mode Control 



Pin Name 


Type 


Pin# 


Description 


SUSPEND* 


1 


84 


A low level on this pin puts the chip into a hardware power down mode. The 
SUSPEND* signal overrides any software initiated power down modes, and 
disables the ISA-Bus interface inputs except RESET. Address and Data inputs 
are also masked when this signal is low. When in Suspend Mode the UD(3:0), 
LD(3:0), XSCL, XSCL2, LP, YD and WF signals are driven into a high 
impedance or low state (configurable) and the LCDPWR# signal is driven high. 


PDCLK 


1 


143 


Power Down Clock. This input may be used to provide a low frequency clock 
for generating refresh in Power Save Modes 4 and Suspend, as an optional 
alternative to using the pixel clock or sMEMEN input as the refresh clock 
source. This clock input should be driven by either a 32kHz 50% duty cycle clock 
source, or a 64kHz clock source with a high period as short as possible (but> 
minimum RAS low pulse width) to minimize DRAM current consumption during 
refresh. The PDCLK input is used to directly generate the RAS and CAS pulses 
during Power Save Mode 4 and Suspend. 



Power Supply 



Pin Name 


Type 


Pin# 


Description 


COREVdd 


P 


14, 37, 
85, 92, 
109 


Vdd supply for core logic. 


IOVdd 


P 


1, 50, 73, 
124 


Vdd supply for interface pins. 


Vss 


P 


11,36, 
88, 89, 
108 


Vss supply for core logic. 


lOVss 


P 


49, 72, 
123, 144 


Vss supply for interface pins. 
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Pin Mapping for Various Display lUlodes 



Pin Name 


Dispic 


IV Mode 


RGBI 


12-bit RGB 


TFT 


Uri 1 


LUU 


9-bit 


12-bit 


Y u 


Non© 


vn 


\/QYMPj+ 

Vo T iNVytf 


VQVMPii 


VSYNC# 


VSYNC# 


1 p 


None 




no T NL/?F 


noYNL/tF 


HSYNC# 


HSYNC# 


\A/F 

vvr 


None 


vvr 


iNone ^Torceu uj 


iNone ^Torcea uj 


DATAEN 


DATAEN 


YPQI 


None 






PPI vc 


PANCLK 


PANCLK 




None 




None (forced 0) 


K[3J 


R[2] 


R[3] 


UL/[v3J 


None 


1 inr'51 


None (forced 0) 




B[2] 


B[3] 


1 inr^?i 


None 


1 inroi 


None (forced 0) 




B[1] 


B[2] 


UU[1J 


None 


1 inrii 


None (forced 0) 


Dfi 1 


B[0] 


B[1] 


1 inrm 


None 


1 inrm 


iNone ^Torceu yj) 


RFOl 


R[1] 


R[2] 


LU[<5\ 


None 


1 nf^i 

LU[CJJ 






G[2] 


G[3] 


1 nroi 


None 


1 nroi 






G[1] 


G[2] 


LD[1] 


None 


LD[1] 


D[1] 


G[1] 


G[0] 


G[1] 


LD[0] 


None 


LD[0] 


D[0] 


R[1] 


R[0] 


R[1] 


OLO 


OLO 


None 


None 


B[0] 


None 


B[0] 


0L1 


0L1 


None 


None 


G[0] 


None 


G[0] 


OL23 


OL23 


None 


None 


R[0] 


None 


R[0] 



Mixed Voltage Configurations 



Core Vdd 


I/O Vdd 


3.3 


5.0 


3.3V 


OK 


OK 


5.0V 


NO 


OK 



Summary of Configuration Options 



Pin Name 


Value on this pin at falling edge of RESET is used to configure: (1/0) 


MD [3:0] 


Values latched into read-only Aux Reg [OC] bits 3:0 for software use 


MD [4] 


8-bit I/O interface (1) / 16-bit I/O interface (0) 


MD[5] 


A [19:2] latched internally by ALE (1) / standard ISA bus ALE - A [16:0] not latched (0) 


MD [6] 


2 CAS, 1 WE type DRAM (1) / 1 CAS, 2 WE type DRAM (0) 


MD[7] 


Support 16-bit panel with external logic (1) / support 16-bit panel directly (0) 


MD [8] 


5 V core operating voltage (1) / 3.3 V core operating voltage (0) 


MD[12:9] 


Values latched into read-only bits 7:4 of Aux Reg [OC] for software use 


MD[13] 


Pins 38, 39 used for ext. RC for 32 KHz PDCLK (1) / pins 38, 39 used for OL [1 :0] (0) 


MD[14] 


Internal PDCLK doubling disable (1) / enable (0) 


MD [15] 


3C3h used as video enable port (1) / 46E8h and 102h used as video enable port (0) 



These inputs have internal pullup resistors. Based on the value of the internal pull-ups, the external pull-down 
resistors if necessary, should be approxinnately 15K ohm. This value will provide the correct voltage levels 
on power-up without loading the DRAM Data lines (Vdd = 5.0V). 
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Multiple Function Pin Descriptions 



Pin Name 


Function 


IVID Line Status 


Functional Description 


LCAS#, LWE# 


LCAS# 


MD [6] = 1 


DRAM column address strobe (low byte) 


LWE# 


MD [6] = 


DRAM write strobe (low byte) 


UCAS#, CAS# 


UCAS# 


MD [6] = 1 


DRAM column address strobe (high byte) 


CAS# 


MD [6] = 


DRAM column address strobe 


WE#, UWE# 


WE# 


MD [6] = 1 


DRAM write strobe 


UWE# 


MD [6] = 


DRAM write strobe (high byte) 


OLO, P320 


OLO 


MD [13] = 


Overlay bit used for CRT 
HW Cursor/Sprite support 


P320 


\v\U [1 OJ — 1 

MD[14] = 1 


k'l-l"7 nlnnle mitniir 1 Icorl \A/ith ovtomal Rf^ 
rxriii Lriuv/iv uui|JUi. uocu Willi caioiiicii r\\j 

when using external PDCLK support 


0L1, P321 


0L1 


MD[13] = 


Overlay bit 1 used for CRT 
HW Cursor/Sprite support 


P321 


MD[13] = 1 
MD [14] = 1 


32 KHz clock outpur. Used with external RC 
when using external PDCLK support 


P[0:3], UD [4:7] 


P[0:3] 


MD [7] = 1 


Lower nibble of the CRT pixel data outputs 


UD [4:7] 


MD [7] = 


Upper nibble of the 16-bit LCD mode upper 
panel data 


P[4:7], LD [4:7] 


P[4:7] 


MD [7] = 1 


Upper nibble of the CRT pixel data outputs 


LD [4:7] 


MD [7] = 


Upper nibble of the 1 6-bit LCD mode lower 
panel data 
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Illustrated below are the display data output which are output from the UDO to UD3, LD0/UD4 to LD3/UD7 
and the display on the panel: 



UD3 


UD2 


UD1 


UDO 






UD3 UD2 UD1 UDO LD3 LD2 LD1 LDO 


Dual Panel - Top 


8-bit Single Panel 


LD3 


LD2 


LD1 


LDO 




Dual Panel - Bottom 



UD3 UD2 UD1 UDO UD3 UD2 UD1 UDO 



4-bit Single Panel 



LCD Panel Pixels 



640 DOTS 



1 - 1 


1 -2 


2-1 


2-2 



240 LINES 



240-1 


240-2 


241 - 1 


241 -2 



UPPER LCD PANEL 



1 -639 


1 -640 


2-639 


2-640 



240- 639 


240- 640 


241-639 


241-640 



240 LINES 



480-1 480-2 



(TOP VIEW) 
LOWER LCD PANEL 



480- 639 480- 640 



38 



SPC8106F0C 



Monochrome Passive STN LCD Panel Interface 



4-bit Single Panel 



YD 



WF 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 



LP : 242 PULSES 



XSCL: 80 CLOCK PERIODS 



n n r 




n n n n n n n n n n 




















LINE1 ) 


LINE 2 X LINE 3 X LINE 4 X XlINE 239 X LINE 240 X X LINE 1 X LINE 2 )(~ 








r 


r 



jGZDGZDCZXZZX -X X X X 



j(jZ}G5D(ZD(ZD(- 



jjzjjiy^^r^ -xzDc^cDc 



1-320 X 



-XZZXZZXZZXZZXia 
- X X X "X xf^ 



JZIX 



Example timing for 320 x 240 panel 
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Monochrome Passive STN LCD Panel Interface 



8-bit Single Panel 



LP : 482 PULSES 



YD 



J L 



LP n n r 


r 


n n n n n n n n n n 


UD[3:0] —\ , 






LINE1 ] 


' LINE 2 X LINE 3 X LINE 4 X XL'NE 479 X LINE 480 X / LINE 1 X LINE 2 )[~ 


LD[3:0] 

LP r 










r 



XSCL: 80 CLOCK PERIODS 



XSCL 

UD3 
UD2 
UD1 
UDO 
LD3 
LD2 
LD1 
LDO 



JJ^DOUZZZnU XZIDCZX 



Xi5DC±iDCZZ)(ZID(- - • 



~) ( '-^33 X 



■ -- X X X 



XiIDGdEXI_X X xizjczzx: 



J^^JJHlJZUCIU 



D( ; 

J, — 



DdZXZDG^X 
X X X X1^ 
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Monochrome Passive STN LCD Panel Interface 



8-bit Dual Panel 



YD 



UD[3:0] HL 
LD[3:0] Z\. 



LP 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 242 PULSES 



J L 



LP J n n n. 



LINE 2 )(~UNE3 X LINeTX ") (UNE 239 X LINE 240 X 



LINE 242)(TlNE 243)(~LiNE 244) C " XlINE 479 X LINE 480 \ 



JJ±JOUL 



XSCL: 160 CLOCK PERIODS 



X 



— xz^ 



jEED(^^n^o:^ xzzxz^ 



jGi^DCSCIZXIZIIX- 



----)C 

j^Tj^^^^ZZXZZJ )C 



D( n^^^:^ 



J\ TL 



/ LINE1 X LINE 2 X ~ 



/ LINE 241 X LINE 242 ) (~ 



J XZZCIIDCZZXj^^ 



J~i 



X X y 
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Color STN LCD Panel interface 



4-bit Single Panel 



YD 



WF 



LP 
WF 

XSCL2 

UD3 - 
UD2 - 
UD1 - 
UDO - 



LP : 242 PULSES 



XSCL2: 80 CLOCK PERIODS 



_ji n \\ 


\\ 


n n n n n n n n n n 












X 








LINE1 ) 


LINE 2 X LINES X LINE 4 X XlINE 239 X LINE 240 X / LINE 1 X LINE 2 X~ 


r 


/ 








r 



J^XlDCaXIZX -XZIXIDCIIXZIIiiiEL 



->c:d(zdcd( 



/-^ G3 X B4 y y -XZDCZXZZXZIIbSX 



JIDC 



Example timing for 320 x 240 panel 
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Color STN LCD Panel Interface 



8-bit Single Panel 



YD 



LP 



UD[3:0] 
LD[3:0] 



XSCL2 

XSCL 

UD3 
UD2 
UD1 
UDO 
LD3 
LD2 
LD1 
LDO 



LP: 482 PULSES 



n 


n 


n 


n 


n n n. _. 


ji n n 


n 


n n n 


~\ J 












LINE 1 , 


[ LINE 2 X LINE 3 X LINE4X 


-XlINE479XlINE480X 




/ line 1 X LINE 2 X 









XSCL2: 120 CLOCK PERIODS 



XSCL: 120 CLOCK PERIODS 



" X 1-G1 X 1-Q6 )r~'-B6 X 1-R12 X Xl-B635 XT-R636 X 

~ X 1-R2 X )r^-G7 X 1-G12^ 1-612 X Xl-G636 XT-B636 X 

-G2 X 1-B2~X 1-B7 X 1-R8 X~i^-R13 X 1-013^ X 1-^637 XT-G637 X 

-R3 X 1-g'3~)( 1-G8")( 1-B8 X 1-^13 X^-R14 X X 1-^637 X"l-R638 X 

B3 X 1-R4^ 1-R9 )[ 1-G9 X^G14 X 1-B14~X Xl-G638 XT-B638 X 

-G4 X 1-B4~X 1-B9 X 1-R10 )f^-R15 X 1-Gl"5~X Xl-R639 )(T-G639 X 

-R5 X 1-G5~X 1-G10 X 1-B10 )(~1-B15 X 1-R1^ Xl-B639 XT-R640 X 

B5~X 1-R6 X 1-R11 X^1-G11 X~'-G16 X 1-B16 X Xl-G640 XT-B640 X 



j(ZZX 



jCZ]( 



jCZZX 



j(ZZX 



jCZZX 



jCZZX 
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Color STN LCD Panel Interface 



8-bit Dual Panel 



YD 



UD[3:0] ZJ\_ 



LD[3:0] 



LP 

XSCL2 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 242 PULSES 



LP _j\ n_ 



LINE 1 ) (~LINE 2 X LINeT^ LINE 4 X " XlINE 239XlINE 240X 



LINE 241 X 



Ji .-J n_ 



J] \i 



/ LINE1 X LINE 2 ) f" 



LINE 242X1jNE 243X LINe"244X ' " XlINE 479X LINE 480X 



/line 241 X LINE 242 X 



XSCL2: 480 CLOCK PERIODS 



y TTiTTTinrTiri X - 



• X X~1-R637 X"r^638 X 1-B639 \ 



/ 1-G1 fTBTy, 1-R4 X " 



J. x: 



~ X 1-G637 X 1-B638 X~r-R640 X 



/ 1-B1 fT^r\ 1-G4 X~ X X )(Ti637)( 1-R639 X"i^G64o"\ 



X 



/241-R1 X 241-02 X" 241-83 X X " 



D{ r 



-R638 X~'-"g639 X 1-B640~\ 



/241-G1 X241-B2 X^41-R4 X X X )^41-G637)^41^B638X241-R64oX 



/241-B1 X241-R3 X^41-G4 X X X X241-B637)^41^R639)^41-G64o\ 



/241-R2 X241-G3 X^41-B4 X X X X241-R638)^41^G639X241-B64o\ 



■ X X241-R637)^1-G638X241-B639X 
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Color STN LCD Panel Interface 



16-bit Single Panel 



YD 



J L 



LP : 482 PULSES 



LD[7:0] 



XSCL 



n n fi 


r 


n 


n 


n_ 


.j\ n n 


n 


n n w 






















LINE1 ] 


LINE 2 X 


LINE 3 X 


LINE 4 )C- - 


- -"XlINE 479 X LINE 480 \ 




X LINE1 X LINE 2 
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Color STN LCD Panel Interface 



16-bit Dual Panel 



YD 



LP : 242 PULSES 



J L 



J L 



LP 


n 


n n 


r 


n n n 


n n n [ 


1 n n 














UD[7:0] 




LINE1 ] 


' LINE 2 X LINES X LINE 4 X - - 


- - XLINE 239 X LINE 240 X 


X LINE1 X LINE 2 X^ 












LD[7:0] 




LINE 241 ] 


' LINE 242X LINE 243X LINE 244 X - - 


- - XLINE 479 X LINE 480 \ 


X LINE 241 X LINE 242 X^ 


















LP 


r 










r 





XSCL 

UD7 
UD6 
UD5 
UD4 
UD3 
UD2 
UD1 
UDO 
LD7 
LD6 
LD5 
LD4 
LD3 
LD2 
LD1 
LDO 



XSCL: 240 CLOCK PERIODS 



X 1-R1 X 1-B3 T l-QQ t X y X" 1-^633 X 1-B635X 1-G638 X 



X 1-G1 )rTRr)( 1-B6 x ~ 



■ - - y )(~1-G633X~P^636X 1-B638 X 

■ - - y y~1-B633X 1-G636X 1-R63F\ 



X 1-R2 y~i:iry i-g7 y y y x i-r63 7) ( i-b636x i-g639x 



X 1-G2 y~PR5~y 1-B7 y y y yTG634)( 1-R637X 1-B639 X 



X 1-B2 y 1-G5 y~1-R8 X y y y~1-B634y~M3637X 1-R64F\ 



/ 1-R3 yriiry i-gs y~ y - - ; y x ^-mssX i-B637yTG6io\ 



y y 1-G635y~T-R638X 1-B640 X 



X 241-R1 X 241-B3 y~241-G6 X X X y"241-R63:^1-B635X241-G638X 



X 241-G1 X 241-R4 y"241-B6 X X X X241-G63^241-R636X241-B638X 



X 241-B1 y24r:Gry 241-R7 y y - 

X 241 -R2 y 241 -B4 yi41-G7 X y - 

X 241-G2 yi??^^ 241-87 y y - 



• - - y y241-B633y241^G63^241-R639\ 



■ y y241-R634(241-B636X241-G639X 

■ y y241-G634(241-R637X241-B639X 

X 241-B2 X 241-G5 y"241-R8 X X X y241-B634)^1-G637X241-R640X 



X 241-R3 X 241-B5 X 241-G8 X y y X241-R63^(241^B637X241-G640X 



X 241-G3 X 241-R6 y241-B8 y y y y241-G63^241-R638X241-B640X 





)( 


/( 


I 


/( 


X 


/ 


X 


/ 


x 


/ 


X 


/ 


X 


/ 


X 


/ 


X 


/ 


X 


/( 


X 


/ 


X 


/ 


X 


/ 


X 


/( 


X 




X 
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Color STN LCD Panel Interface 



16-bit Single Panel with External Circuit 



LP: 482 PULSES 




EXTERNAL CIRCUIT 
(required when 
MD[7]=1 at reset) 
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Color STN LCD Panel interface 



1 6-bit Dual Panel with External Circuit 



YD 
LP 
WF 



Pixel Data \ 



LP 
WF 



XSCL 



UD7 • 
UD6 ■ 
UD5 ■ 
UD4 ■ 

UD3 • 
UD2 ■ 
UD1 ■ 
UDO ■ 

LD7 • 
LD6 ■ 
LD5 ■ 
LD4 ■ 



LP: 242 PULSES 



J L 



Jl TL 



I 

XT 



_n n n._.ji n n 



Jl n n_ 



X 



/ LINE 1/241 ) -INE 2/242)(lINE 3/243)(LiNE 4/244) (" '" XlINE 239/479XlINE 240/48o\ 



/line 1/241^ line 2/242 ) (~ 



X 241-Rl X 



jC 



X 



1 I L 





XSCL: 240 CLOCKS ^| 

_J \ \ L 

[l-G638) (t 
[r-B638)(l'-R640 
■ Xr^R639Xl-G640X 
- Xr^G639Xl-B640\ 

.V 241- Y 241- V 

A fifi38 A Bfiag A 

.V 241- Y 241- V 

A RRas A RMci A 

') (~lfi39 )(~lfiAO X 
Gfi39 

) ( X 

^ ) ( - X 1-Ba3a 

XZZZZX - X 1-R639 X 

1 ( X -X 1-G639 K_. 

-)(IZ)(l^39X_. 

X )(l-R640X 

Y X X - X Xi^ 

K X - X 241-G638 X 

K X X 241-B638 X 

K X - X 241-R639 X 

XZZZU -X 241-G639 

X X B639 X 
^ X~ X X X^640 X 

"XZZZXSIX 

^ X~ X X xnszx 



Jl 



EXTERNAL CIRCUIT 
(required when 
MD[7]=1 at reset) 



9 o ^ 

£2.00 tii^ 
Q Q Q Q 
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Color TFT Panel Interface 



Auxiliary Register [00] bit 5=1 and Auxiliary Register [OB] bit 1=1 



350 Line Mode 



VSYNC' 
HSYNC* _J1 

R[3:0], G[3:0], B[3:0]* 

400 Line Mode 



VSYNC* 



480 Line Mode 



VSYNC* 
HSYNC* 
R[3:0], G[3:0], B[3:0]* 



HSYNC* (400, 480) 



HSYNC* (350) 
PANCLK* 
DATAEN* 



HSYNC* —[} [f 

R[3:0], G[3:0], B[3:0]* 



61 HRTC PULSES 



34 HRTC 
PULSES . 



34 HRTC PULSES 



HRTC 350 PULSES 



LINE1 )( y^lHE 350\ 



HRTC 



HRTC 



r 



L 



400 PULSES 



LINE1 )( XlINE 40o\ 



480 PULSES 



LINE1 )( 480\ 



..._r 



TZZ!^ r 

"w u \r""\r 



~\r""\r 




R[3:0]* 
G[3:0]* 
B[3:0]* 



JJIiXJIil ^l]^ 



9-bit panels use data bits [2:0] 

* Refer to "Pin Mapping for Various Display Modes" on page 15 for actual pin names 
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Color TFT Panel Interface 



Auxiliary Register [00] bit 5=1 and Auxiliary Register [OB] bit 1=0 



VSYNC*2 
HSYNC*2 
R[3:0], G[3:0], B[3:0]*2 





2-65 HRTC PULSES 






1 


1 










[ u u 


u 


u u u u 


J \\ w 

{ LINE 1 p{ XUNE 48C 









HSYNC*2 

PANCLK*2 
DATAEN*2 

R[3:0]*2 
G[3:0]*2 
B[3:0]*2 



J^LOCK: 640 CLOCKS 

XK)(j5DG±X±D( ^ 1-640 

jj±yjijj±yj±){ X 1-640 

XK)Ci^D(j±XK)( X 1-640 



112 OR 160 



.CLOCKS 



.J" 




9-bit panels use data bits [2:0] 
*1 : This number is controlled by Auxiliary Register [06] bit 2 

*2: Refer to "Pin Mapping for Various Display Modes" on page 15 for actual pin names 
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RGB Mode Panel Interface 



12-bit RGB Mode Panel 



VSYNC* 



HSYNC* U 
R[3:0], G[3:0], B[3:0]* \ 



HSYNC* 

PCLK* 

R[3:0]* 
G[3:0]* 
B[3:0]* 



HSYNC : 240 PULSES 



HSYNC : 2 PULSES 



1 y w w \i \i \i w u \i u r 

^UNE 1/24-r)(iLINE 2/242~)( LINE 3/243 XuNE 4/244 )( ") (lINE 239/479")(lINE 240/48o\ / LINE 1/241 X LINE 2/242 ) (~ 



PCLK: 1280 CLOCKS 



PCLK : 224 CLOCKS 



■nsrj 
j^iTJEnyjuE^ )(W)^^ 

"") ( 1-1 )(~241-1 X 1-2 X 2^^1-2 X )(T64o)^4l]64^ 

~ X 1-1 X 241-1 X 1-2 X 241-2 X X 1-640 X241-64oX 




* Refer to "Pin Mapping for Various Display Modes" on Page 15 for actual pin names. 



RGBI Mode Dual Panel Interface 



RGBI Mode Dual Panel 



VSYNC* 



HSYNC* U 
1, R, G, B* \ 



HSYNC* 
PCLK* 
I, R, G, B* 



HSYNC : 240 PULSES 



HSYNC : 2 PULSES 



LINE 1/241 )^LINE 2/242 X LINE 3/243")(lINE 4/244 ) ( ~) (lINE 239/479)(lINE 240/48o\ 



1 w \r 

/line 1/247)( LINE 2/242 ) (~ 



PCLK: 1280 CLOCKS 



PCLK : 224 CLOCKS 



1-1 X 241-1 X 1-2 X 241-2 X X 1-640 X241-64oX ■ 



X 2-1 X 242-1 X "l^ 



* Refer to "Pin Mapping for Various Display Modes" on Page 15 for actual pin names. 
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PACKAGE DIMENSIONS 



QFP17-144 pin 



Unit: mm 



+1 
in 



22.0 ±0 4 



109 



20.0 ±0.1 



144^ 



108 



Index 



o 



CO 



0.5 ±0.1 



73 



72 



+1 
o 
o 

CM 



+1 

o 
cvi 

CM 



37 



36 



0.2 ±0.1 




1.0 



0-10° 
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LOW VOLTAGE VGA LCD CONTROLLER 



■ DESCRIPTION 

The SPC8107F0E is a single-chip, low-voltage LCD controller based on the VGA architecture and dedicated 
to driving a liquid crystal display. The fully VGA-compatible controller core, high-performance CPU interface 
and flexible 64 x 4-bit gray-scale lookup table are integrated into a very small footprint 1 00-pin QFP package. 

The target markets for this device are low-cost and low-power sub-notebook and handheld products where 
low component count and a high performance 80 x 86 microprocessor interface are the major design 
considerations. 



■ FEATURES 

• Low-power CMOS technology 

• Hardware VGA compatible 

• High performance ISA & PI bus support 

• One 256K x 1 6 self-refresh DRAM 

• Four-stage display pipeline 

• Video BIOS, software driver and utility support 

• Single two-terminal crystal support 

• Five power-down modes 



• Package: QFP15-100 pin 

• 3.3 volt core 

• Monochrome LCD panel interface, for sizes 320 x 
200 to 640 X 480 

• On-chip 64 X 4 gray-scale look-up table 

• 16 gray shades by frame rate modulation 

• Three programmable gray-scale weightings 
(RGB), base (25, 50, 25), NTSC (30, 59, 11), and 
text(0, 100, 0) 



BLOCK DIAGRAM 



CRYSTAL 



SPG8107 

LOW VOLTAGE VGA 
LCD CONTROLLER 




PI BUS 
ISA BUS 



256KX16 
DRAM 
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ISA BUS SYSTEM BLOCK DIAGRAM 



25.175 MHz 




YD 




LP 




XSCL 


LCD PANEL 


UD[3;0] 


DISPLAY 


LD[3;0] 




LCDPWR 





PI-BUS SYSTEM BLOCK DIAGRAM 



SBHE 



VGACS 
PM/IO 
PW/R 
PRDY 
RESET 
A[16:0] 
D[15:0] 



SUSPEND 




7pF 



SBHE 

PSTART 

PCMD 

VGACS 

PM/IO 

PW/R 

PRDY 

RESET 

A[16:0] 

D[15:0] 



_i 
o 



SPC8107 



▼ ▼ 



256KX16DRAM 



YD 
LP 
XSCL 
UD[3;0] 
LD[3;0] 



YD 




LP 




XSCL 


LCD PANEL 


UD[3;0] 


DISPLAY 


LD[3;0] 




LCDPWR 
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■ SPC8107 VIDEO MODES 



Mode 
Number 
\riex; 


Horizontal 
Pixels 
MuaressaDie 


Vertical 
Pixels 
Maaressauie 


Horizontal 

Pixels 
ulspiayeu 


Vertical 
Pixels 
uispiayeo 


Monochrome 
LCD Display 
^oray onaaesj 


u 


Od\J 


900 
c\J\j 


^190 

o^u 


900 

^uu 


1 D 


u+ 




QRO 


'590 


OOU 


1 D 


U++ 


ODU 


AOO 


'590 
0<lU 


AOO 
'tUU 


\ D 


1 




900 


Q90 
O^iU 


900 

^uu 


1 o 


1 + 




oDU 


Q90 
OCX) 


OOU 


\ D 


1 ++ 


ODU 


AOO 


Q90 
O^U 


AOO 
H-UU 


1 D 


o 


Dh-U 


900 


^^AO 
D4U 


900 

^uu 


1 o 




RAH 


'^C^O 
OOU 


ftAO 
D^U 


OOU 






/ 


AOO 
'fUU 


^^AO 

D4U 


AOO 
'fUU 


1 D 


o 


PAH 


900 
iiUU 


RAO 


900 
^UU 


1 O 


0+ 




Q^O 
OOU 


^^AO 


OOU 


1 O 


'5 J. J. 




AOO 
H-UU 


fiAO 


AOO 
'fUU 


1 O 


A 




900 
<iUU 


'^90 
O^iU 


900 
^UU 


A 


c 
o 




900 
^UU 


'^90 
O^U 


900 
^UU 




D 




900 
^UU 


RAO 
DfU 


900 


9 


7 


790 


OOU 


fiAO 


OOU 


9 


7j. 


790 


AOO 
H-UU 


fiAO 


AOO 
'fUU 


9 


uu 


'^90 


900 
^UU 


'^90 
OCX) 


900 
^UU 


1 O 


OE 


640 


200 


640 


200 


16 


OF 


640 


350 


640 


350 


2 


10 


640 


350 


640 


350 


16 


11 


640 


480 


640 


480 


2 


12 


640 


480 


640 


480 


16 


13 


320 


200 


640 


400 


16 



■ SUPPORTED LCD PANELS 



8-bit Interface 


4-bit Interface 


Dual Panel 


Single Panel 


Single Panel 


Horizontal 


Vertical 


Horizontal 


Vertical 


Horizontal 


Vertical 


640 


400 
480 


640 


400 
480 


320 
480 
640 


200 
240 
320 
400 
480 
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FUNCTIONAL BLOCK DIAGRAM 



SEQUENCER 



POWER 
SAVE 



LCD 
PANEL 
INTERFACE 



UD(3:0] 
LD[3:0] 
► XSCL 



MD[15:0] . 
MA[9:0] ■ 



DISPLAY 
MEMORY 
INTERFACE 



■ GRAPHICS 
' CONTROLLER 



FUNCTIONAL BLOCK DESCRIPTION 



The Sequencer 

The Sequencer generates internal signals to 
synchronize the operation of the chip as well as 
the signals to control the timing of the display 
DRAM. The Sequencer also arbitrates between 
CPU and video display accesses to the DRAM. It 
contains registers that allow selection of charac- 
ter font set, control the structure of the video 
memory and allow write masking of the individual 
planes of memory. 

CRT Controller 

The CRT Controller generates the horizontal and 
vertical synchronization signals for the single 
panel or dual panel LCD display and character 
and/or pixel addresses for display data from 
DRAM. 

Address Generator 

The Address Generator takes the display and 
refresh addresses from the CRT Controller and 
converts them into RAS and CAS addresses for 
the display DRAM and multiplexes these display 
accesses with CPU memory accesses. 



Attributes Controller 

The Attributes Controller takes in pixel and at- 
tribute information from the Graphics Controller 
and display DRAM and formats the data into pixel 
information which then passes through the lookup 
table. It also controls display character attributes 
such as blink, underline and horizontal pixel 
panning. 

Graphics Controller 

The Graphics Controllersupplies display memory 
data to the Attributes Controller during display 
time and provides data translation between the 
CPU bus and the display memory during CPU 
read or write access cycles. 

Memory Decoder 

The Memory Decoder monitors the CPU-bus 
activity and decodes cycles for the display DRAM . 
It supplies memory access control signals to the 
Sequencer. 
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Port Decoder 

The Port Decoder decodes CPU-bus I/O cycles 
to provide enable and write strobes for the on- 
chip I/O registers. 

Auxiliary Ports 

The Auxiliary Ports are I/O registers used to 
control functions of the chip beyond the basic 
VGA register set. Registers are included for con- 
trolling the LCD interface circuits as well as the 
power save modes. 

VGA Ports 

The VGA Ports contain the Miscellaneous Output 
Status register and the Video Subsystem Enable 
register used in VGA mode. 

Clock Generation 

The Clock Generation contains oscillator support 
for an external crystal. 



■ DC SPECIFICATIONS 

• Absolute Maximum Ratings 



Symbol 


Parameter 


Rating 


Units 


Vdd 


Supply Voltage 


Vss-0.3 to +7.0 


V 


ViN 


Input Voltage 


Vss-0.3 to Vdd+0.3 


V 


VOUT 


Output Voltage 


Vss to Vdd 


V 


TOPR 


Operating Temperature 


to +70 


°C 


TSTG 


Storage Temperature 


-65 to +150 


°C 


TSOL 


Soldering Temperature/Time 


260 for 1 sec max at lead 


°C 



• Recommended Operating Conditions 



Symbol 


Parameter 


Condition 


Min 


Typ 


Max 


Units 


Vdd 


Supply Voltage 


Vss = OV 


3.0 


3.3 


3.6 


V 


ViN 


Input Voltage 




Vss 




Vdd 


V 


lOPR 


Average Power Consumption 
(estimated) 






30 




mA 


IPD1,2 


Power Save Mode 1 , 2 






20, 5 




mA 


IPD3,4 


Power Save Modes 3, 4 
& SUSPEND 






1 




mA 


IPD5 


Power Save Mode 5 






25 




mA 



Power Save 

The Power Save block contains the logic to 
implement one hardware- and five software-con- 
trolled power save modes. 

Lookup Table 

The Lookup Table consists of a memory array of 
64 locations of 4 bits each and hardware to 
convert VGA palette writes to gray-scale values. 

LCD Interface 

The LCD Interface block converts the display 
video data from the Lookup Table into LCD 
display data. It also generates control signals 
necessary to drive single or dual-panel LCD 
panels. The LCD interface block generates 16 
levels of gray shades through frame rate modu- 
lation techniques. 



I 
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• Input Specifications 



Symbol 


Parameter 


Condition 


Min 


Typ 


Max 


Units 


ViL 


Low-Level Input Voltage 


Vdd = MIN 


— 


— 


0.6 


V 


ViL 


Low-Level Input Voltage 


Vdd = MIN 


2.5 






V 


Vt+ 


Positive-going Threshold 
(CMOS Schmitt inputs) 


Vdd = 




— 


— 


V 


Vt- 


Negative-going Threshold 
(CMOS Schmitt inputs) 


Vdd = 








V 


Vh 


Hysteresis Voltage (CMOS Schmitt inputs) 


Vdd = 








V 


liz 


Input Leakage Current 


Vdd = MAX 
ViH = Vdd 
ViL = Vss 


-1 




1 


\iA 


CiN 


Input Pin Capacitance 






8 




PF 


Rpu 


Pull Up Resistance 


Vdd = 3.3 V 


90 




360 


kQ 



• Output Specifications 



Symbol 


Parameter 


Condition 


Min 


Typ 


Max 


Units 


lOL 


Low-Level Output Current 


Vdd = 3.0V 
TS6, TSU6, C02 


3.0 






mA 


lOH 


High-Level Output Current 


-1.0 






mA 


lOL 


Low-Level Output Current 


Vdd = 3.0V 
TS6, TSU6, C03 


6.0 






mA 


lOH 


High-Level Output Current 


-2.0 






mA 


lOL 


Low-Level Output Current 


Vdd = 3.0V 
TS4 


12.0 






mA 


lOH 


High-Level Output Current 


-4.0 






mA 


loz 


Output Leakage Current 


Vdd = 3.6V 
VoH = Vdd 
or Vol = Vss 


-1 






^lA 


COUT 


Output Pin Capacitance 






8 




pF 
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SPC8107 PIN OUTS 



76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



lO ^ CO (N 1- O 



1^ r>- 



CO CM 1- O ILU 
< < < < X 



Vdd core 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

RESET 
PRDY 

Vss I/O 



ICC |0 



9 2 



Q § Q 

:s ^ 2 



CM CO CO CM 

Q Q 

^ Q 2 Q 



SPC8107 



CM CO LO 



_ 1- CM CO 5 

Q Q Q Q < 

1 :s 



>QQQQQQQQ>->X_l>_l_l 

CM CO in CD 00 o) o i- CM CO in cd 



Vss I/O 
MD4 



MD11 



MD10 
MD6 
MD9 



MD8 
LCAS 
WE 
UCAS 
RAS 
MAS 
MAO 
MA7 
MAI 
MAG 
MA2 
MAS 
MA3 
Vdd I/O 
Vss I/O 
MA4 
, Vdd CORE 



Q O T- CM CO 
O Q Q Q Q 
_J ZD 13 =) Z) 



50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 



I 



Note: Pin names on this diagram correspond to the default configuration (PI Bus, 2 CAS, 1 WE DRAM). 
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■ PIN DESCRIPTION 
Key 

C = CMOS level input 

CS = CMOS level input with hysteresis 

COx = CMOS level output, x denotes cell type 

TSx = Tri-state CMOS level driver, x denotes cell type 

TSUx = Tri-state CMOS level driver with 100 kQ pull up resistor, x denotes cell type 



• CPU Interface - Pl-Bus 

Note: to configure chip for Pl-Bus operation, MD[5] must be held at logic 1 during RESET (there is an internal 
pull up for the MD[5] pin, so no pullup resistor is required). 



Pin Name 


Type 


Pin# 


Drv 


Description (when MD [5] = 1 during RESET) 


A[0:16] 


1 


71. .74, 77..89 


C 


CPU bus address inputs. In Suspend Mode, the 
Address inputs are internally masked off. 


D[0:15] 


I/O 


90..97, 2..9 


C 
/COS 


1 6 bit Pl-Bus data bus. These lines are driven by the 
chip only during read cycles, and are in a hi-Z state 
at all other times. In Suspend Mode, these inputs are 
internally masked off. 


/VGACS 




69 


C 


Pl-Bus VGA Chip Select. In Suspend Mode, the 
/VGACS input is disabled. 


/PCMD 




66 


C 


Pl-Bus Command Strobe. In Suspend Mode the 
/PCMD input is disabled. 


PM/IO 




67 


C 


Pl-Bus Memory or I/O Select. In Suspend Mode the 
PM/IO input is disabled. 


PW/R 




68 


C 


Pl-Bus Write or Read Select. In Suspend Mode the 
PW/R input is disabled. 


/SBHE 




70 


C 


System Byte High Enable. In Suspend Mode the 
/SBHE input is disabled. 


/PSTART 




65 


CS 


Pl-Bus Start Strobe. In Suspend Mode the /PSTART 
input is disabled. 


/PRDY 


O 


99 


TS3 


Pl-Bus Ready. This output is driven low to terminate 
a bus cycle. 


RESET 


1 


98 


CS 


The active high Reset signal from the CPU clears all 
internal registers and forces all signals to their inactive 
state. During Suspend Mode the RESET input is 
ignored. 



• Pin Mapping for ISA/PI Bus Interfaces 



Pin No. 


PI Bus 
Pin Name 


ISA Bus Usage 




Pin No. 


PI Bus 
Pin Name 


ISA Bus Usage 


71. .74, 77..89 


A[0:16] 


A[0:16] 




66 


/PCMD 


/lOR 


90..97 


D[0:7] 


D[0:7] 




67 


PM/IO 


/low 


2..4 


D[8:10] 


A[17:19] 




68 


PW/R 


/MEMR 


5 


D[11] 


IRQ 




69 


/VGACS 


MEMEN 


6 


D[12] 


/OWS 




70 


/SBHE 


/MEMW 


7.-9 


D[13:15] 


PDCLK, P320, 




99 


/PRDY 


READY 


P32I 








65 


/PSTART 


/lOEN 
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• CPU Interface - ISA-Bus 



Note: to configure chip for ISA Bus operation, MD[5] must be lield at logic during RESET with an external 
pull-down resistor. 



Pin Name 


Type 


Pin# 


Drv 


Description (when MD [5] = 1 during RESET) 


A[0:19] 


1 


71. .74, 77..89, 
2..4 


C 


CPU bus address inputs. In Suspend Mode, the 
Address inputs are internally masked off. 


D[0:7] 


I/O 


90.. 97 




/UUo 


8 bit ISA-Bus data bus. These lines are driven by the 
chip only during read cycles and are in a hi-Z state at 
all other times. In Suspend Mode, these inputs are 
internally masked off. 


MEMEN 


1 


69 


cs 


ISA Bus Memory Enable. This signal should be 
connected to the /REFRESH signal on the ISA bus. 
When this signal is low (e.g. during a system memory 
refresh cycle), memory address decoding is disabled. 


/lOR 


1 


66 


c 


ISA Bus I/O Read Strobe. In Suspend /lOR is disabled. 


/low 


1 


67 


c 


ISA Bus I/O Write Strobe. In Suspend the /lOW is 
disabled. 


/MtlVIH 


1 


bo 




loA dus Memory neaa oiroue. in ouspena /ivitivirv 
is disabled. 


/MEMW 


1 


70 


c 


ISA Bus Memory Write Strobe. In Suspend /MEMW 
is disabled. 


/lOEN 


1 


65 


cs 


ISA Bus I/O Enable. This input should be connected 
to the ISA bus AEN signal. When this signal is high, 
I/O address decoding is disabled. In Suspend Mode, 
the /lOEN input is disabled. 


READY 





99 


TS3 


ISA Bus READY signal. This output is driven low to 
force the CPU to insert wait states during memory 
cycles. READY is released to high-Z after a transfer 
is complete. 


RESET 


1 


98 


CS 


The active high Reset signal from the CPU clears all 
internal registers and forces all signals to their inactive 
state. During Suspend Mode the RESET input is 
ignored. 


IRQ 





5 


TS3 


ISA Bus Vertical Interrupt. When enabled, a Vertical 
Retrace Interrupt will cause this signal to be driven 
from a logic state to a logic 1 (rising-edge triggered 
interrupt). Once set, this interrupt must be cleared by 
a bit in the CRTC registers. A control bit in the 
Auxiliary Registers allows this output to be optionally 
disabled (tri-stated). 


/OWS 





6 


TS3 


Wait State. This output is driven low when a valid 
I/O access is decoded. This will allow the CPU to 
complete the ISA bus I/O access with zero wait 
states. When inactive, this output will be tri-stated. 
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• Video Memory Interface 



Pin Name 


Type 


Pin# 


Drv 


Description 


MA[0:8] 





36, 34, 32, 30, 
27, 31, 33, 35, 
37 


C03 


Multiplexed row/column address bits for video display 
memory. 


MA[9] 

(/RDACK, or WF) 





19 


C03 


Multiplexed row/column address bit 9 (MA[9]), or 
Read Acknowledge (/RDACK), or LCD Bias Signal 
WF, as determined by the logic value on MD[4] and 
MD[7] during RESET. 

When MD[7] is latched in as 0, this pin functions as 
the LCD Backplane Bias signal WF. 
When MD[7] is latched in as 1 , then this pin's function 
is determined by MD[4] as follows: when MD[4] is 
latched in as 1 , this pin is configured as address bit 
MA[9] which is only required for 256K x 16 DRAMs 
which are organized as 1 024 x 256 x 1 6 (i.e. 1 row 
address bits, 8 column address bits). For other 
DRAMs, MA[9] is not required. When MD[4] is latched 
in as 0, this pin is configured as the /RDACK signal, 
which goes low during valid I/O or memory reads to 
the chip. 


MD[0:15] 


I/O 


42-49, 52-59 


C/TSU3 


Data bits for video display memory. The output 
drivers of these pins are placed into a high-impedance 
state when RESET is high, or when the Sequencer 
is in a reset state. On the falling edge of RESET, the 
values on MD[3:0] are latched into a read-only 
Auxiliary Register and are available to be read as 
configuration inputs. Other MD inputs are used to 
configure various hardware options. See 
Configuration Options below. 


/RAS 





38 


C06 


DRAM Row Address Strobe. 


/LCAS 

III \Aicr\ 
(/LWh) 





41 


C06 


DRAM Column Address Strobe for low byte (/LCAS) 
or Write hnable btrobe tor low byte (/LWb), as 
determined by logic value on MD[6] during RESET 
(see pin mapping table). 


/I IPAQ 

(/CAS) 


C\ 
vJ 


QQ 




unAivi uoiumn Aouress oirooe Tor nign uyie 
(/UCAS) or single Column Address Strobe (/CAS) as 
determined by logic value on MD[6] during RESET. 


/WE 
(/UWE) 


O 


40 


C06 


DRAM Write Enable Strobe(/WE), or Write Enable 
Strobe for high byte (/UWE), as determined by 
logic value on MD[6] during RESET. 


• Miscellaneous 


Pin Name 


Type 


Pin# 


Drv 


Description 


/SUSPEND 


1 


60 


CS 


A low level on this pin puts the chip into a hardware 
power save mode. The /SUSPEND signal overrides 
any software initiated power save modes, and 
disables the Pl-Bus interface inputs. Address and 
Data inputs are also masked when this signal is low. 
When in Suspend Mode the UD(3:0), LD(3:0), XSCL, 
YD, LP and WF signals are driven into a high 
impedance state (optionally driven low) and the 
/LCDPWR signal is driven high. 
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• Clock Inputs 



Pin Name 


Type 


Pin# 


Drv 


Description 


CLKI 


1 


62 


• 


Tiiis pin, along witli CLKO is tlie 2-terminal crystal 
interface when using a 2-terminal crystal as the clock 
input. If an external oscillator is used as a clock 
source, then this pin is the clock input. 


CLKO 
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• 


This pin, along with CLKI is the 2-terminal crystal 
interface when using a 2-terminal crystal as the clock 
input. If an external oscillator is used as a clock 
source, then this pin should be left unconnected. 


PDCLK 


1 


7 


C 


Power Down Clock. This input may be used in ISA 
bus configuration (MD[5] = at RESET) to provide a 
low frequency clock for generating refresh in Power 
Save Mode 4 and Suspend, as an optional alternative 
to using the pixel clock or MEMEN input as the 
refresh clock source. 


P320 


o 


8 


C02 


P32 Clock Output. This pin is used to support a 50% 
duty cycle 32 KHz PDCLK input (pin 7). This P320 
output is a buffered version of the PDCLK input used 
to drive an external RC circuit. For a 64 KHz PDCLK 
input, this output should be left unconnected. 


P32I 


1 


9 


C 


P32I Clock Input. This pin is used to support a 50% 
duty cycle 32 KHz PDCLK input (pin 7). This P32I 
input should be connected to an external RC circuit 
which generates 100-200 ns delay from P320. 
Internally this will be used to generate a 64 KHz 
refresh clock with the appropriate low period. For a 
64 KHz PDCLK input, this pin must be tied high. 



• Power Supply 



Pin Name 


Type 


Pin # 


Description 


Vdd core 


P 


14, 26, 64, 76 


Vdd supply for core logic. 


Vdd I/O 


P 


1, 51, 29 


Vdd supply for I/O pins. 


Vss CORE 


P 


1 1 , 25, 61 , 75 


Vss supply for core logic. 


Vss I/O 


P 


50, 100, 28 


Vss supply for I/O pins. 



• Configuration Options 



Pin Name 


Values on this pin at falling edge of RESET is used to configure: (1/0) 


MD[3:0] 


Values stored in read-only Aux Reg [02] bits 7:4 for software use 


MD[4] 


Select the function of output pin 19 as MA[9] (1), or /RDACK (0) - see also MD[7] 


MD[5] 


Pl-bus operation (1) /ISA bus operation (0) 


MD[6] 


2 CAS, 1 WE type DRAM (1) / 1 CAS, 2 WE type DRAM (0) 


MD[7] 


use MD[4] to configure pin 6 as MA9 or /RDACK (1) / pin 6 is WF output (0) 


MD[8] 


Reserved 


MD[9] 


Reserved 
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• LCD Panel Interface 



Pin Name 


Type 


Pin# 


Drv 


Description 


YD 





10 


TS12 


Vertical Scanning Start Pulse output. A logic 1 on this 
signal, sampled by the LCD module on the falling 
edge of LP, is used by the panel row drivers (Y 
drivers) to indicate the start of vertical frame. 


LP 


O 


13 


TS12 


Latch Pulse output. The falling edge of this signal is 
used to latch a row of display data in the LCD 
module's column driver shift registers and to turn on 
the row driver (Y driver) for that line. 


XSCL 


O 


12 


TS12 


Shift Clock for LCD data. Display data is clocked out 
of the chip on the rising edge of this signal to be 
shifted into the LCD panel module column drivers (X 
drivers) on each falling edge. 


UD[0:3] 





21. .24 


TS12 


Upper panel display data for dual panel mode. For 
single panel mode these bits are the most significant 
4 bits of the 8 bit output data to the panel (PD[4:7]). 
For 4-bit single panel mode, these bits are the 4 bits 
of output data to the panel. 


LD[0:3] 





15.. 18 


TS12 


Lower panel data for dual panel mode. For 8-bit 
single panel mode, these bits are the least significant 
4 bits of the 8-bit output data to the panel (PD[0:3]). 
For 4-bit single panels, these bits are driven 0. 


/LCDPWR 





20 


C03 


LCD power control. In normal operation this signal is 
driven low to enable an external LCD power supply. 
This signal is driven high when the chip is put into any 
power save mode, or if the Sequencer is in a reset 
state. It can be used externally to turn off the panel 
supply voltage and backlight. After a RESET, this 
signal is held high until the CRTC is programmed and 
running. 


WF (MA[9] or 
/RDACK) 





19 


C03 


LCD Backplane Bias Signal. This pin is shared with 
the MA9 and /RDACK functions. To use this pin as 
WF, the value on MD[7] at RESET must be 0. The 
WF signal toggles once per vertical frame. 
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LCD Panel Pixels 



1 -1 


1 -2 


2-1 


2-2 



240 LINES 



240 LINES 



240-1 


240-2 


241-1 


241 -2 



480-1 480 - 2 



640 DOTS 



UPPER LCD PANEL 



(TOP VIEW) 
LOWER LCD PANEL 



1 -639 


1-640 


2-639 


2-640 



240- 639 


240- 640 


241-639 


241-640 



480- 639 480- 640 



I 
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LCD Panel Interface 



8-Bit Single Panel 



YD 



UD3~UD0 — sr 
LD3~LD0 A_ 



LP 



XSCL 

UD3, UD2, UD1, UDO X F 



LD3, LD2, LD1 , LDO XIZDC 



^ LP : 482 PULSES 

_J \ 

ji n n n n.___ji n r 

" y LINE1 )( LINE 2 ")( LINE 3 ^ LINE 4 ) (" ~) ( LINE 479 )( LINE 480 ) ( 

1^ XSCL: 80 CLOCKS 

1_ 

2 3 4Y11-9.10.Y V Y Y Y Y Y \(^S33.63AY 

; ^1-1,2,3,4;^ 11. 12 'A A A A A A A A . 635, 636 A. 

(1-5,6, 7,8X ^-i^^^'iT^^'V y y X X ~ X "~X x ^esaMo^'X^ 



J ^ 

n n fL 



XZ3C 



8-Bit Dual Panel 



UD3~UD0 — Y 
LD3-LD0 K 



UD3, UD2, UD1, UDO X X 



LD3, LD2, LD1, LDO X T 



LP : 242 PULSES 




D(Si!DCS!)CZXi:D( X 



X 


_x_ _ x_ x_ _ 


Y1 -637, 638 V 
A 639. 640 A 


< X 


X 




X 


X X X 




<; X 


X 



4-Bit Single Panel 

^ LP : 242 PULSES ^ 

YD \ \ \ \ 

/LP _jL__JL__Ji___JL__^^ n n n n n fi 

uD3;UDo :x i ri^irrn^^rr^^i^^ X )C^^^^^7-) [Tf^^r-T 

/ WF X X 

/ I 

\^ XSCL: 160 CLOCKS | 

LP I I \ L 

XSCL 

uD3,uD2,uDi,uDo X X X i^uj:^f^ X X XTZXHUZTZDSSXI^^r 
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■ POWER SAVE MODES 

One hardware-controlled and five software-con- 
trolled Power Save Modes are provided by the 
SPC8107. 

Software Power Save Mode 1 

• No video display accesses to display memory. 

• Dedicated CPU accesses to display memory. 

• Display memory refresh is maintained and is gen- 
erated from CLKI input (nominally 25 MHz). Re- 
fresh rate can be selected: 64 kHz or 8 kHz, (for 
256 cycle/4 msec, or 256 cycle/32 msec DRAM, 
respectively). 

• I/O read/write of all registers is allowed. 

• /LCDPWR signal forced high. 

Options 

• LCD output signals tri-stated or forced low. 

Software Power Save Mode 2 

Mode 2 has two states. Initially the chip enters 
State 1 . If no display memory read or write is 
detected for about two horizontal lines (approx. 
63.5 us), the chip enters State 2. If a display 
memory read or write is requested while in State 
2, the chip returns to State 1 to service the display 
memory access within 3 - 7 Ts periods (CLKI 
input). 

State 1 

• Same as Power Save Mode 1 
State 2 

• No video display accesses to display memory. 

• No CPU accesses to display memory. 

• Sequencer is halted. 

• Display memory refresh is maintained and is gen- 
erated from CLKI input (nominally 25 MHz). Re- 
fresh rate can be selected: 64 kHz or 8 kHz, (for 
256 cycle/4 msec, or 256 cycle/32 msec DRAM, 
respectively). 

• I/O read/write of all registers is allowed. 

• /LCDPWR signal forced high. 

Options 

• LCD output signals tri-stated or forced low. 



Software Power Save Mode 3 

• No video display accesses to display memory. 

• No CPU accesses to display memory. 

• Sequencer is halted. 

• No display memory refresh. 

• 1/0 read/write of all registers is allowed. 

• /LCDPWR signal forced high. 

Options 

• I/O read/write to all registers except Auxiliary 
Registers can be disabled. 

• Internal clock oscillator cell can be disabled if a 2- 
terminal crystal is used. 

• LCD output signals tri-stated or forced low. 

Software Power Save Mode 4 

• No video display accesses to display memory. 

• No CPU accesses to display memory. 

• Sequencer is halted. 

• Display memory refresh maintained. 

• 1/0 read/write of all registers is allowed. 

• /LCDPWR signal forced high. 

Options 

• Select MEMEN, PDCLK, or CLKI as refresh clock 
source (ISA only) 

• 1/0 read/write to all registers except Auxiliary 
Registers can be disabled. 

• Internal clock oscillator cell can be disabled, if a 2- 
terminal crystal is used. 

• LCD output signals tri-stated or forced low. 

• DRAM self-refresh mode can be used to maintain 
display memory contents. 

Software Power Save Mode 5 

• Video display remains active/visible. 

• CPU accesses to display memory allowed. 

Options 

• Internal clock can be slowed by 20%. 
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Hardware Power Save Mode (Suspend Mode) 

• No video display accesses to display memory. 

• No CPU accesses to/from display memory. 

• Sequencer is halted. 

• Display memory refresh maintained. 

• No I/O register or memory accesses allowed. 

• /LCDPWR signal forced high. 

• LCD output signals tri-stated or forced low. 

• All CPU interface input signals are internally 
masked off. All CPU interface output signals are 
inactive. 



• Internal clock oscillator cell will be disabled, if a 2- 
terminal crystal is used. 

Options 

• DRAM self-refresh mode can be used to maintain 
display memory contents. 

• Select MEMEN, PDCLK, or CLKI as refresh clock 
source (ISA only). 
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LOW POWER LCD & CRT VGA CONTROLLER 



■ DESCRIPTION 

The SPC81 08F0C is a versatile VGA grapliics controller capable of driving liquid crystal displays and analog 
CRT monitors. The controller integrates all LCD interface, sequencing and gray shading logic into one small 
form factor 1 44 pin package. With the addition of an industry standard '477 type RAMDAC, the SPC81 OBFoc 
will also drive a VGA fixed frequency or multifrequency monitor. 

The target products for this device are price and power sensitive 80x86 microprocessor based subnotebooks 
or other specialized LCD systems where a high quality 16 or 64 gray shade VGA image on a 320 x 200 to 
640 X 480 LCD panel display are the major design criteria. 



■ FEATURES 

• Low-power CMOS technology 

• Hardware VGA compatible 

• High-performance 16-bit ISA support 

• One 256K x 1 6 self-refresh DRAM 

• Four-stage display pipeline 

• 64 X 64 pixel hardware cursor 

• Two-terminal crystals support 

• Five power-down modes 

• Video BIOS, software driver and utility support 

• 5 volt operation 

• QFP17-144 pin 



• Monochrome LCD panel interface for sizes 
320 X 200 to 640 x 480 

• On-chip 256 x 6 grayscale look-up table 

• 16 gray shades by frame rate modulation 

• 64 gray shades by frame rate modulation and 
dithering 

• Two programmable grayscale weightings (RGB), 
NTSC (30,59,11), and text (0,100,0) 

• Vertical centering and expansion for LCDs 

• Full CRT support with '477 RAMDAC 



■ BLOCK DIAGRAM 



CRYSTALS 



SPC8108 

VGA CONTROLLER 



COLOR OR 
MONOCHROME 
LCD 



RAMDAC 



ANALOG 
CRT 



ISA BUS 



256KX16 
DRAM 



DISPLAY MEMORY 
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ISA BUS SYSTEM BLOCK DIAGRAM 



16 Bit 
ISA BUS 



-REFRESH 

AEN . - 

-lOR - 

-low - - 

-SMEMR ■ - 

-SMEMW - - 

lOCHRDY ^- 
IRQ2 

RESETDRV - - 

SA[16:0J, 

LA[23:17j 

Dt15:0J ^ 

-MEMCS16 ^- 

-tocsie ^- 

BALE ■ - 

'SBHE - - 

-OWS ^■ 



SUSPEND 



32KHZ 
50% duty 



7pF 



\9.\C6 



121: 



256KX16DRAM 



7pF 







5 




o 


MEMEN 


_j 
O 


CLK 


—1 

o 


^ YD 
O LP 


lOEN 








WF 


lOR 








XSCL 


row 








UD[3:0] 


MEMR 








LD[3:0] 


MEMW 








LCDPWR 


READY 










IRQ 










RESET 








IREFEN 


A[16:0], 










LA[23:17] 
D[15:0] 




SPC8108 




P[7:0] 
PCLK 


MEMCS16 








DACRD 


I0CS16 








DACWR 


ALE 
BHE 
OWS 








OL[0] 
0L[1] 
OL23 
RS2 
D477 


SUSPEND 








BLANK 



H SYN C 
VSYNC 
MS[2:0] 



LCD DISPLAY 

-►j YD 
LP 
' WF 
XSCL 
UD[3:0] 
LDf3:01 
LCDPWR 



X 



R, G, B 



P[7:0] 
CLOCK 
WR 

RS2 5" „ 
4 77/471 £ 9 
BLANK W 



CRT 
MONITOR 
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■ SPC8108 VIDEO MODES 



Mode 
Number 
(Hex) 


Horizontal 
Pixels 
Addressable 


Vertical 
Pixels 
Addressable 


Horizontal 

Pixels 
Displayed 


Vertical 
Pixels 
Displayed 


Monochrome 
LCD Display 
Gray Shades 


CRT 





320 


200 


320 


200/480 


16 


16 


0+ 


320 


350 


320 


350 


16 


16 


0++ 


360/320 


400 


320 


400/480 


16 


16 


1 


320 


200 


320 


200/480 


16 


16 


1 + 


320 


350 


320 


350 


16 


16 


1++ 


360/320 


400 


320 


400/480 


16 


16 


2 


640 


200 


640 


200/480 


16 


16 


2+ 


640 


350 


640 


350 


16 


16 


2++ 


720/640 


400 


640 


400/480 


16 


16 


3 


640 


200 


640 


200/480 


16 


16 


3+ 


640 


350 


640 


350 


16 


16 


3++ 


720/640 


400 


640 


400/480 


16 


16 


4 


320 


200 


320 


200/480 


4 


4 


5 


320 


200 


320 


200/480 


4 


4 


6 


640 


200 


640 


200/480 


2 


2 


7 


720/640 


350 


640 


350 


2 


2 


7+ 


720/640 


400 


640 


400/480 


2 


2 


OD 


320 


200 


320 


200/480 


16 


16 


OE 


640 


200 


640 


200/480 


16 


16 


OF 


640 


350 


640 


350 


2 


2 


10 


640 


350 


640 


350 


16 


16 


11 


640 


480 


640 


480 


2 


2 


12 


640 


480 


640 


480 


16 


16 


13 


320 


200 


640 


400/480 


64 


256 



Notes: 400 line text and graphics modes can be stretched vertically to 480 lines as an option. 

360 and 720 dot text modes are actually displayed as 320 and 640 dots on an LCD panel. 



■ SUPPORTED STN LCD PANELS 



8-bit Interface 


4-bit Interface 


Dual Panel 


Single Panel 


Single Panel 


Horizontal 


Vertical 


Horizontal 


Vertical 


Horizontal 


Vertical 


640 


400 
480 


640 


400 
480 


320 
480 
640 


200 
240 
320 
400 
480 
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FUNCTIONAL BLOCK DIAGRAM 



CLK01 . 

CLKI1 . 
CLK02 . 

CLKI2 - 
PDCLK - 



LCD 
PANEL 
INTERFACE 



UD[3:0] 
LD[3:0] 
..XSCL 



, ADDRESS 
GENERATOR - 



MD[15:0] . 
MA[9:0] ■ 



DISPLAY 
MEMORY 
INTERFACE 



P[7:0] 
PCLK 
HSYNC 
VSYNC 
BLANK 
"►DACRD 
DACWR 
OL23 
OLO 
OL1 
D477 
RS2 



FUNCTIONAL BLOCK DESCRIPTION 



The Sequencer 

The Sequencer generates internal signals to 
synchronize the operation of the chip as well as 
the signals to control the timing of the display 
DRAM. The Sequencer also arbitrates between 
CPU and video display accesses to the DRAM. It 
contains registers that allows selection of charac- 
ter font set, control the structure of the video 
memory and allow write masking of the individual 
plane of memory. 

CRT Controller 

The CRT Controller generates the horizontal and 
vertical synchronization signals for the CRT, single 
panel or dual panel LCD display and character 
and/or pixel addresses for display data from 
DRAM. 

CRT Interface 

The CRT interface aligns CRT signals to the Pixel 
Clock and generates the I/O Control signals for 
CPU access to the RAMDAC. 



Address Generator 

The Address Generator takes the display and 
refresh addresses from the CRT Controller and 
converts them into RAS and CAS addresses for 
the display DRAM, and multiplexes these display 
accesses with CPU memory accesses. 

Attributes Controller 

The Attributes Controller takes in pixel and at- 
tribute information from the Graphics Controller 
and display DRAM and formats the data into pixel 
information which then passesthrough the lookup 
table. It also controls display character attributes 
such as blink, underline and horizontal pixel 
panning. 

Graphics Controller 

The Graphics Controllersupplies display memory 
data to the Attributes Controller during display 
time and provides data translation between the 
CPU bus and the display memory during CPU 
read or write access cycles. 
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Memory Decoder 

The Memory Decoder monitors the CPU-bus 
activity and decodes cycles for the display DRAM . 
It supplies memory access control signals to the 
Sequencer. 

Port Decoder 

The Port Decoder decodes CPU-bus 1/0 cycles 
to provide enable and write strobes for the on- 
chip I/O registers. 

Auxiliary Ports 

The Auxiliary Ports are I/O registers used to 
control functions of the chip beyond the basic 
VGA register set. Registers are included for con- 
trolling the LCD interface circuits as well as the 
power save modes. 

VGA Ports 

The VGA Ports contain the Miscellaneous Output 
Status register and the Video Subsystem Enable 
register used in VGA mode. 

Clock Generation 

The Clock Generation contains oscillator support 
for external crystals. 



Power Save 

The Power Save block contains the logic to 
implement four software controlled and one hard- 
ware controlled power down modes. 

Lookup Table 

The Lookup Table consists of a memory array of 
256 locations of 6 bits each and hardware to 
convert VGA palette writes to gray scale values. 

LCD Interface 

The LCD Interface block converts the display 
video data from the Lookup Table into LCD 
display data. It also generates control signals 
necessary to drive single or dual-panel LCD 
panels. The LCD interface block generates 1 6 
levels of gray shades through frame rate modu- 
lation techniques and 64 levels of grey shades 
with additional dithering techniques. 

Hardware Cursor 

The Hardware Cursor block generates a 64 x 64 
X 4 grey shade cursor or sprite that can be 
overlayed on the current displayed image. 



■ DC SPECIFICATIONS 

• Absolute Maximum Ratings 



Symbol 


Parameter 


Rating 


Units 


Vdd 


Supply Voltage 


Vss-0.3 to +7.0 


V 


ViN 


Input Voltage 


Vss-0.3 to Vdd+0.3 


V 


VOUT 


Output Voltage 


Vss to Vdd 


V 


TOPR 


Operating Temperature 


to +70 


°C 


TSTG 


Storage Temperature 


-65 to +150 


°C 


TSOL 


Soldering Temperature/Time 


260 for 1 sec max at lead 


°C 



• Recommended Operating Conditions 



Symbol 


Parameter 


Condition 


Min 


Typ 


Max 


Units 


Vdd 


Supply Voltage 


Vss = OV 


4.75 


5.0 


5.25 


V 


ViN 


Input Voltage 




Vss 




Vdd 


V 


lOPR 


Average Power Consumption 
(estimated) 






125 




mA 


1Pdi 


Power Save Mode 1 






75 




mA 


IPD2 


Power Save Mode 2 






20 




mA 


IPD3,4 


Power Save Modes 3, 4 






1 




mA 


IPdsus 


SUSPEND Mode 






0.5 




mA 
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• Input Specifications 



Symbol 


Parameter 


Condition 


Min 


Typ 


Max 


Units 


ViL 


Low Level Input Voltage (CMOS Inputs) 


Vdd = MIN 






1.0 


V 


ViL 


Low Level Input Voltage (TTL Inputs) 


Vdd = MIN 




— 


0.8 


V 


VlH 


Hinh 1 pvpI Inniit Vnltanp ^HMDS Inniitci^ 

1 Mull l_^VCrl lil|^Ul VV^ILCl^Cr i\_/ivi\,yo lil|>yUlOy 


Vnn - MAX 


3.5 






V 


VlH 


Hinh 1 p\/pl Inniit Vnltanp ^TTI InniitQ^ 


Vnn - MAX 


2.0 






V 


Vt+ 


Positive-going Threshold 
(TTL Schmitt inputs) 


Vdd = 5.0 




— 


3.0 


V 


Vt- 


Negative-going Threshold 
CTTL Schmitt inouts^ 


Vdd = 5.0 


0.6 


— 


— 


V 


Vh 


Hysteresis Voltage (TTL Schmitt inputs) 


Vdd = 5.0 


0.1 






V 


hz 


Input Leakage Current 


Vdd= max 
VlH = Vdd 
ViL = Vss 


-1 




1 


^lA 


CiN 


Input Pin Capacitance 






8 




PF 


Rpu 


Pull Up Resistance 


Vdd = 5.0 V 


50 




200 


kW 



• Output Specifications 



Symbol 


Parameter 


Condition 


Min 


Typ 


Max 


Units 


lOL 


Low Level Output Current (TS2) 


Vol = VSS+0.4V 


6.0 






mA 


lOH 


High Level Output Current (TS2) 


VOH = VDD-0.4V 


-2.0 






mA 


Id 


Low Level Output Current (C03) 


Vol = VSS+0.4V 


12.0 






mA 


lOH 


High Level Output Current (C03) 


VOH = VDD-0.4V 


-4.0 






mA 


lo 


Low Level Output Current (TS4) 


Vol = VSS+0.4V 


24.0 






mA 


lOH 


High Level Output Current (TS4) 


VOH = VDD-0.4V 


-8.0 






mA 


loz 


Output Leakage Current 


VoH = Vdd 
or Vol = Vss 


-1 




1 


|iA 


COUT 


Output Pin Capacitance 






6 




pF 


Cbid 


Bidirectional Pin Capacitance 






10 




pF 
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Vdd 
LA17 
LA18 
LA19 
LA20 
LA21 
LA22 
LA23 
IRQ 
YD 
Vss 
XSCL 
LP 
Vdd 
WF 
LDO 
LD1 
LD2 
LD3 



LCDPWR 

UDO 

UD1 

UD2 

UD3 

PO 

P1 

P2 

PS 

P4 

P5 

P6 

P7 

PCLK 
OL23 
Vss 



"D 

o 

00 

o 

00 
Tl 

o 
o 



<oog^ 



Vss 
A3 
A2 
A1 
AO 
OWS 
ALE 
BHE 

rocsi6 

MEMCS16 
MEMW 
MEM EN 
MEMR 
lOW 
JOR 
lOEN 
Vdd 
CLK01 
CLKI1 
Vss 
Vss 
CLK02 
CLKI2 

Vdd 

SUSPEND 
MS2 
MS1 
MDO 
MD15 
MD1 
MD14 
MD2 
MD13 
MD3 
MD12 
Vdd 
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■ PIN DESCRIPTION 

Key 
Key 

C = CMOS level input 

CS = CMOS level input with hysteresis 

COx = CMOS level output, x denotes cell type 

TSx = Tri-state CMOS level driver, x denotes cell type 

TSUx = Tri-state CMOS level driver with 100 kO pull up resistor, x denotes cell type 



• Video Memory Interface 



Pin Name 


Type 


Pin# 


Drv 


Description 


MA[0:9] 





20, 48, 51 , 52, 
54, 55, 56, 57, 
58 


TS2 

(* C) 


Multiplexed row/column address bits for video display 
nnemory. 


MD[0:15] 


I/O 


63, 64, 66, 67, 

«ft 7n lA 
DO, Dv7, # U, / 

75, 76, 77, 78, 
79, 80, 81 


TTL/ 


Data bits for video display memory. The output 
anvers OTtnese pins are piaceu inio a nign-impeaance 
state when RESET is high, or when the Sequencer 
is in a reset state. On the falling edge of RESET, the 
values on MD[3:0] and MD[12:9] are latched into a 
read-only Auxiliary Register and are available to be 
read as configuration inputs. Also, the value on 
MD[8:4] and MD[1 4: 1 3] are used to configure various 
hardware options. See section on configuration 
options for details. 


/RAS 





59 


TS3 
(*C) 


DRAM Row Address Strobe for single 256Kx16 
DRAM. 


/LCAS 
(/LWE) 





62 


TS3 
(*C) 


DRAM Column Address Strobe for low byte (/LCAS). 
For alternate function see Multiple Function Pin 
Descriptions. 


/UCAS 
(/CAS) 






60 
61 


TS3 
(*C) 


DRAM Column Address Strobe for high byte (/UCAS). 
For alternate function see Multiple Function Pin 
Descriptions. 

DRAM Write Enable Strobe (/WE). 


/WE 
(/UWE) 






TS3 
(*C) 


For alternate function see Multiple Function Pin 
Descriptions. 
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• Clock Inputs 



Pin Name 


Type 


Pin# 


Drv 


Description 


CLKI1 


1 


90 


C 


This pin, along with CLK01 is the 25.175 MHz 2- 
terminal crystal interface when using a 2-terminal 
crystal as the clock input. If an external oscillator is 

1 iqpH flQ ?i plr»plf Qni irpp thon thiQ nin iq thfi n\nnl( 
uocu do d L>iUL>r\ ouuiuc;, if mil uiio |JIM lo iiic Lriuuiv 

input. 


CLK01 





91 


• 


This pin, along with CLKI1 is the 25.175 MHz 2- 
terminal crystal interface when using a 2-terminal 
crystal as the clock input. If an external oscillator is 

1 iqpH 3c ^ pinpk Qoi ifpp thpn thic nin Qhm ilH loft 

UoC/U do d L^IUUIV OUUIL^C, 11 ICI 1 11 llo pill OlIUUlU uc icii 

unconnected. 


CLKI2 


1 


86 


C 


This pin, along with CLK02 is the 28.322 MHz 2- 
terminal crystal interface when using a 2-terminal 
crystal as the clock input. If an external oscillator is 
used as a clock source, then this pin is the clock 
input. 


CLK02 





87 


• 


This pin, along with CLKI2 is the 28.322 MHz 2- 
terminal crystal interface when using a 2-terminal 
crystal as the clock input. If an external oscillator is 
used as a clock source, then this pin should be left 
unconnected. 



• CPU Interface 



Pin Name 


Type 


Pin# 


Drv 


Description 


A[0:16], LA[17:23] 


1 


2..8, 104.. 107, 
110.. 122 


TTL 


CPU bus address inputs. In Suspend Mode, the 
Address inputs are internally masked off. If the value 
on MD[5] at RESET = 1 , then the ALE input is used 
to internally latch LA[23:20] and A[19:2], allowing 
these address bits to be driven by the processor 
address bus. If the value on MD[5] at RESET = 0, 
then standard ISA address timing is assumed. 


D[0:15] 


I/O 


125.. 140 


TTL 
TS2 


16 bit ISA-Bus data bus. These lines are driven by 
the chip only during read cycles, and are in a hi-Z 
state at all other times. In Suspend Mode, these 
inputs are internally masked off. 


MEMEN 


1 


97 


TTLS 


ISA Bus Memory Enable. This signal should be 
connected to the /REFRESH signal on the ISA bus. 
When this signal is low (e.g. during a system memory 
refresh cycle), memory address decoding is disabled. 


/lOR 




94 


TTL 


ISA Bus I/O Read Strobe. In Suspend Mode the /lOR 
input is disabled. 


/low 




95 


TTL 


ISA Bus I/O Write Strobe. In Suspend Mode the 
/lOW input is disabled. 


/MEMR 




96 


TTL 


ISA Bus System Memory Read Strobe. In Suspend 
Mode the /MEMR input is disabled. 


/MEMW 




98 


TTL 


ISA Bus System Memory Write Strobe. In Suspend 
Mode the /MEMW input is disabled. 


/lOEN 




93 


TTLS 


ISA Bus I/O Enable. This input should be connected 
to the ISA bus AEN signal. When this signal is high, 
I/O address decoding is disabled. In Suspend Mode, 
the /lOEN input is disabled. 



(continued) 
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• CPU Interface (continued) 



Pin Name 


Type 


Pin# 


Drv 


Description 


READY 





142 


TS2 


ISA Bus READY signal. This output is driven low to 
force the CPU to insert wait states during memory 
cycles. READY is released to high-Z after a transfer 
is complete. 


RESET 


1 


141 


TTLS 


The active high Reset signal from the CPU clears all 
Internal registers and forces all signals to their inactive 
state. During Suspend Mode the RESET input is 
ignored. 


IRQ 





9 


TS2 


ISA Bus Vertical Interrupt. When enabled, a Vertical 
Retrace Interrupt will cause this signal to be driven 
from a logic state to a logic 1 (rising-edge triggered 
interrupt). Once set, this interrupt must be cleared by 
a bit in the CRTC registers. A control bit in the 
Auxiliary Registers allows this output to be optionally 
disabled (tri-stated) 


/MEMCS16 





99 


TS4 

(X) 


ISA BusMemory Chip Select 16. 


/I0CS16 





100 


TS4 
(*C) 


ISA Bus I/O Chip Select 16 


/BHE 


1 


101 


TTL 


ISA Bus Byte High Enable. In Suspend Mode the / 
BHE input is disabled. 


ALb 


1 

1 




TTI 
1 1 L 


ISA Bus Address Latch Enable. In Suspend Mode 
the ALE input is disabled. If the value on MD[5] at 
RESET = 1 , then the ALE input is used to internally 
latch LA[23:17] and A[16:2], allowing these address 
bits to be driven by the processor address bus. If the 
value on MD[5] at RESET = 0, then standard ISA 
address timing is assumed. 


/ows 





103 


TS2 


ISA Bus Wait State. This signal will be driven low 
during I/O accesses to indicate wait state cycles 
may be performed. When inactive, this output will be 
in the high-impedance state. 
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• External CRT/RAMDAC Interface 



Pin Name 


Type 


Pin# 


Drv 


Description 


P[0:7] 





26..33 


TS2 


Pixel Data outputs. These 8 bits are connected to tiie 
pixel select inputs of the external RAMDAC. 


PCLK 





34 


TS2 


Pixel Clock. Pixel data is clocked out of the chip on 
the falling edge of PCLK. 


/BLANK 





44 


TS2 


Blank output. This output is driven low during display 
blanking periods. 


/HSYNC 





41 


TS4 


Horizontal Sync. This output is driven to indicate the 
horizontal retrace period. The polarity of this signal is 
determined by a control bit in register 3C2H. 


A/SYNC 





42 


TS4 


Vertical Sync. This output is driven to indicate the 
vertical retrace period. The polarity of this signal is 
determined by a control bit in register 3C2H. 


/DACRD 





43 


TS2 


RAMDAC Read Strobe. This signal goes low when a 
valid read access to the VGA RAMDAC is decoded 
by the chip. 


/DACWR 





45 


TS2 


RAMDAC Write Strobe. This signal goes low when a 
valid write access to the VGA RAMDAC is decoded 
hv thp rhin 


RS2 





46 


TS2 


Register Select 2 output. This output should be 
connected to the RS2 input of the RAMDAC (Bt477 
or equivalent). The logic level on this output may be 
set by setting Auxiliary Reigister [OB] bit 3. This 
signal is required to allow CPU access the control 
and overlay registers of the external RAMDAC. 


OL[0:1] 





38, 39 


TS2 


Multiple Function Pin 

Function is determined by the value on MD[13] at 
RESET. 

When MD[13]=0 at RESET, these pins are outputs 
used to provide sprite/HW cursor function on the 
CRT display. In this case, these outputs should be 
connected to the OL[0:1] inputs of the RAMDAC 
(Bt477 or equivalent). They are used by the sprite 
circuitry to access the overlay registers in the 
RAMDAC. When MD[13] = 1 at RESET, the sprite/ 
HW cursor function is unavailable on the CRTdisplay. 

Refer to functional specification for alternate function. 


OL23 





35 


TS2 


Overlay Select output 2/3. This output should be 
connected to both the 0L2 and OL3 inputs of the 
RAMDAC (Bt477 or equivalent). This signal is used 
by the sprite circuitry to access the overlay registers 
in the RAMDAC. 




r\ 
\J 




1 


HI 1 ooniroi oignai. i nisouipuisnouia ueconnec/iea 
to the 477/471 input of the RAMDAC (Bt477 or 
equivalent). This signal is used to access the control 
register of the RAMDAC and to allow it to be powered 
down. The logic level on this output can be controlled 
by setting Auxiliary Regiser [OB] bit 4, and is also 
controlled by the power save logic. 



(continued) 
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• External CRT/RAMDAC Interface (continued) 



Pin Name 


Type 


Pin# 


Drv 


Description 




vj 


/IT 


(*C) 


1 REF Control output. This signal is used to control the 
external current reference source required by the 
RAMDAC, allowing powering down the analog 
circuitry when not required. When this signal is 
driven low, the external current reference should be 
enabled. When this signal is high, the external current 
reference should be shut off. 


MS[2:0] 


1 


71,82, 83 


TTL 


Monitor Sense inputs. There are internal pullups on 
each of these inputs. These signals should be 
connected to the monitor sense lines from the CRT 

1 1 1^1 iiL^i Oduic 1 1 ic oiaiuo ui u icoc uiio lo i CdUdUic ii i 

Auxiliary register [08] bits 2:0, and is used by BIOS 
software to determine the presence and type of 
monitor connected. Optionally, the SENSE output of 
the RAMDAC may be connected to one of these 
inputs to allow the BIOS to read the SENSE signal 
and detect the monitor. 



• Power Save Mode Control 



Pin Name 


Type 


Pin# 


Drv 


Description 


/SUSPEND 


1 


84 


CS 


A low level on this pin puts the chip into a hardware 
power down mode. The /SUSPEND signal overrides 
any software initiated power down modes, and 
disables the ISA-Bus interface inputs. Address and 
Data inputs are also masked when this signal is low. 
When in Suspend Mode the UD(3:0), LD(3:0), XSCL, 
and WF signals are driven into a high impedance or 
low state (configurable) and the /LCDPWR signal is 
driven high. 


PDCLK 


1 


143 


TTL 


Power Down Clock. This input may be used to 
provide a low frequency clock for generating refresh 
in Power Save Modes 4 and Suspend, as an optional 
alternative to using the pixel clock or MEMEN input 
as the refresh clock source. This clock input should 
be driven by either a 64 kHz or 32 kHz clock source. 
If using a 32 kHz clock source, MD[14] must be set 
to at reset. Refer to the SPC8108 Functional 
Specification for PDCLK support details. 

If the use of Power Save modes while driving a CRT 
monitor is required, then this PDCLK input must be 
driven by a 32 kHz clock, since this input is used to 
generate sync signals to the CRT when a Power 
Save Mode is enabled. 
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• Power Supply 



Pin Name 


Type 


Pin# 


Description 


Vdd 


P 


14,37,85.92,109 


Vdd supply for core logic. 


Vdd 


P 


1,50, 73, 124 


Vdd supply for I/O pins. 


Vss 


P 


11,36,88,89,108 


Vss supply for core logic. 


Vss 


P 


49, 72, 123, 144 


Vss supply for I/O pins. 



• Configuration Options 



Pin Name 


Value on this pin at falling edge of RESET is used to configure: (1/0) 


MD[3:0] 


Values latched into read-only Aux Reg[OC] bits 3:0 for software use 


MD[4] 


Reserved 


MD[5] 


A[19:2] latched internally by ALE (1) / standard ISA bus ALE - A[16:0] not latched (0) 
(this pin only has an effect if MD[4] = 1 at RESET) 


MD[6] 


2 CAS, 1 WE type DRAM (1) / 1 CAS, 2 WE type DRAM (0) 


MD[7][8] 


Reserved 


MD[12:9] 


Values latched into read-only bits 7:4 of Aux Reg[OC] for software use 


MD[13] 


Pins 38, 39 used for ext. RC for 32kHz PDCLK (1) / pins 38, 39 used for OL[1 :0] (0) 


MD[14] 


Internal PDCLK disable (1) /enable (0) 
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• LCD Panel Interface 



Pin Name 


Type 


Pin# 


Drv 


Description 


YD 





10 


TS4 


Vertical Scanning Start Pulse output. A logic 1 on this 
signal, sampled by the LCD module on the falling 
edge of LP, is used by the panel row drivers (Y 
drivers) to indicate the start of the vertical frame. 


LP 





13 


TS4 


Latch Pulse output. The falling edge of this signal is 
used to latch a row of display data in the LCD 
module's column driver shift registers and to turn on 
the row driver (Y driver) for that line. 


XSCL 





12 


TS4 


Shift Clock for LCD data. Display data is clocked out 
of the chip on the rising edge of this signal, to be 
shifted into the LCD panel module column drivers (X 
drivers) on each falling edge. 


UD[0:3] 





22.. 25 


TS4 


Upper panel display data for dual panel - dual drive 
mode. For 8-bit single panel - single drive mode, 
these bits are the most significant 4 bits of the 8 bit 
output data to the panel (PD[4:7]). For 4 -bit single 
panel mode, these bits are the 4 bits of data output 
to the panel. 


LD[0:3] 





16.. 19 


TS4 


Lower panel display data for dual panel - dual drive 
mode. For 8-bit single panel - single drive mode, 
these bits are the least significant 4 bits of the 8 bit 
output data to the panel (PD[0:3]). For 4-bit single 
panel mode, these outputs are driven low. 


/LCDPWR 





21 


TS2 


LCD power control. In normal operation this signal is 
driven low to enable an external LCD power supply. 
This signal is driven high when the chip is put into any 
power save mode, or if the Sequencer is in a reset 
state. It can be used externally to turn off the panel 
supply voltage and backlight. After a RESET, this 
signal is held high until the CRTC is programmed and 
running. 


WF 





15 


TS2 


LCD Backplane Bias signal. This output can be 
programmed to toggle once per frame or once per 1 - 
31 latch pulses (LP). 
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LCD Panel Pixels 



240 LINES 



240 LINES 



1-1 



2-1 



1 -2 



2-2 



240-1 



241 -1 



240-2 



241-2 



480- 1 480 - 2 



640 DOTS 



UPPER LCD PANEL 



(TOP VIEW) 
LOWER LCD PANEL 



1-639 



2-639 



1-640 



2-640 



240- 639 



241-639 



240- 640 



241-640 



480- 639 480- 640 
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LCD Panel Interface 



8-Bit Single Panel 



YD 



UD[3:0], LD[3:0] ZIX_ 



WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 480 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 

M 



LP n n n 

WF 



n n n n n n n 



J\ a. 



X 



LINE 2 )(~UNE3 X LINeTX ") ( LINE 479 ^UNE 480 X 



XSCL: 80 CLOCKS 



' Diagram drawn with 2 LP vertical blank period 




-XZZXZZXZZXZZlGiiX. 



JZZ)( 



JZZX 



JIZX 



JZZX 
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LCD Panel Interface 



8-Bit Dual Panel 



YD 



UD[3:0], LD[3:0] \ 



XSCL 

UD3 
UD2 
UD1 
UDO 
LD3 
LD2 
LD1 
LDO 



LP : 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 
^ H 



J L 



LP _n TL 

WF 



j\ n n n n n n_ 



LINE 1/241 ) ( LINE 2/242 )!^\NE 3/243 )(jl\HE 4/244 ) (" ") (lINE 239/479)(lINE 340/48o\ 



XSCL: 160 CLOCKS 



* Diagram drawn with 2 LP vertical blank period 



/ LINE 1/247) (u 




JZIX 
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LCD Panel Interface 



4-bit Single Panel 



YD 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 



LP : 480 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 



J L 



J L 



LP _n n_ 

WF " 
UD[3:0], LD[3:0] ZD\ 



j\ n rL__j n n \l 



X 



LINE1 ) ( "LiNE2~)( LINE 3~)( LINE 4 ) (" ") (lINE 479 )("lINE 480 X 



/ LINE1 X LINE 2 X ~ 



XSCL: 160 CLOCKS 




x xzzx- 
_x:z)GiDcz)c:zx- 



xzx 



* Diagram drawn with 2 LP vertical blanl< period 

See Functional Specifications for variations in 4-bit timing. 
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LOCAL BUS LCD/CRT VGA CONTROLLER 



■ DESCRIPTION 

The SPC8110 is a single clnip multi-function Low Voltage LCD & CRT VGA Controller with an integrated 
RAMDAC, PLL and a Liquid Crystal Display interface. With a built-in Hardware Cursor, a Bit Block Transfer 
Engine (BitBLT), and a CPU Local Bus Interface, the SPC8110 accelerates the display of Graphical User 
Interface software on Analog CRT Monitors and Single or Dual Panel Monochrome or Color LCD Displays. 

Optimized for cost and power savings, the SPC81 1 mixes 3.3 Volt 0.72 micron standard cell and gate array 
technology to achieve high density integration. Power consumption in 8-bit monochrome LCD modes is 
estimated to be 700 mW peak during extensive 32-bit 33 MHz Local Bus BitBLT operations, and 0.5 mW in 
standby with self-refresh DRAM. 



■ FEATURES 

• Hardware VGA Compatible 

• Mixed voltage 32-bit PCI, VL-Bus™ or 486DX 
local bus direct Interface 

• 51 2KB or 1 024KB display memory using one 
or two 256K x 1 6 self-refresh DRAM respec- 
tively (CAS or WE controlled; symmetrical or 
asymmetrical addressing) 

• Hardware Bit Block Transfer Engine 

• Hardware 64 x 64 pixel 2-bit Cursor 

• Hardware Color Expansion 

• 8 stage 32-bit Display Pipeline 

• Linear Mode Addressing 

• Internal PLL and Clock Generation 

• Internal 256 x 1 8-bit RAMDAC 

• Direct Analog CRT drive 



• Mixed voltage multi-resolution LCD Panel In- 
terface, Dual Panel-Dual Drive, Single Panel- 
Single Drive 

• 16, 32 & 64 LCD Gray Shades by FRM and 
Dithering 

• Up to 256K LCD Colors by Frame Rate Modu- 
lation (FRM) and Dithering 

• Vertical Centering and Expansion 

• Programmable Gray-scale Weighting and 
Contrast 

• LCD Panel Power Sequencing 

• Simultaneous LCD and Analog CRT display 

• Extensive Hardware and Software activated 
Power Save Modes and Status Signals 

• 208 pin QFP 28 x 28 mm Package 

• 3.3 Volt Core Operating Voltage 



SYSTEM BLOCK DIAGRAM 



PCI Bus 
VL Bus 
486DX Local Bus 



SPC8110FOA 
Local Bus 

LCD/CRT VGA 
Controller 
3.3V 



3.3V or 5.0V 



256KX 16 
DRAM 



;' optional 2nd DRAM 



3.3V or 5V 



ANALOG 
CRT 



LCD 
PANEL 
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PCI BUS SYSTEM BLOCK DIAGRAM 



Shown with 1024 KB memory option 



Power 
IVIanagement 



PCI 
BUS 




D EVSEL 
STOP 
IDSEL 
RST 
CLK 



RTC 
32kHz 



a. Q. 
cow 

Q. Q. 



PAR 
ADf31:01 




SPC8110FOA 



REFCLK a < I c 

2 2 lal^ic 




^ IREF 

BLUE 
GREEN 
RED 
VSYNC 
HSYNC 

MONID[2:0] 



UD[7:0] 
LD[7:0] 
XSCL 
XSCLU 
YD 
LP 
WF 

LCDBIAS 
LCDLOGIC 
LCDBACK 



g|<|< lo 



256KX16DRAIVI 



256KX16DRAIVI 



IREF 



BLUE 
GREEN 

RED CRT 
VSYNC 

HSYNC 



UD[7:0] 

XSCL°^ 8/16-bit 
XSCLU LCD 
YD DISPLAY 
LP 
WF 
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VL-Bus SYSTEM BLOCK DIAGRAM 



Shown with 1024 KB memory option 



32-bit 
VL-BUS 



ADR[31:2] 
D AT[31:0] 
BE[3:0] 
ADS 



Power 
IVianagement 



RTC 
32kHz 



CL Q. 
T- Tj- 
(J) U) 
Q- Ql 



ADR[31:2] 
DATr31 :0] 
BE[3:0] 
ADS 




SPC8110FOA 



REFCLK a < 
< Q 



<^ < < 



5 IREF 

BLUE 
GREEN 
RED 
VSYNC 
HSYNC 

MONID[2:0] 



UD[7:0] 
LD[7:0] 
XSCL 
XSCLU 
YD 
LP 
WF 

LCDBIAS 
LCDLOGIC 
LCDBACK 



10) lUJ ICO ICO ILU 



256KX 16 DRAIVI 



lo" O ICO ILU ICO ICO ILU 

1 1 |5l^|Ss '° 



256Kx16DRAM 



IREF 



BLUE 
GREEN 

RED CRT 
VSYNC 

HSYNC 



UD[7:0] 
LD[7:0] 

XSCL 16-bit 
XSCLU LCD 
YD DISPLAY 

LP 
WF 
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■ 486DX-33 LOCAL BUS SYSTEM BLOCK DIAGRAM 



Shown with 512KB memory option 



Intel 486DX 
LOCAL BUS 



ADR[31:2] 
DA T[31:0] 
BE[3:03 
ADS 



RDY 
M/IO 
W/R 
CLK 



RESET 



486 Chipset 

LDEV 



Power 
Management 



14.318 MHz 



RTC 
32kHz 



o 
o 



o 
o 




f— ► RDYR TN 

^ I LRDY 

M/IO 
W/R 
BCLK 



SPC8110FOA 



RESET 



o £ 
REFCLK §. < 



BLUE 
GREEN 
RED 
VSYNC 
HSYNC 

MONID[2:0] 



UD[3:0] 
LD[3:0] 
XSCL 
XSCLU 
YD 
LP 
WF 

LCDBIAS 
LCDLOGIC 
LCDBACK 



NO NC 



9 o mmmc 

< i=t I-' b 



256KX16DRAM 



IREF 

■ BLUE 

' GREEN 

RED CRT 
• VSYNC 

■ HSYNC 



■ UD[3:0] 

' '-D[3:0] ^ ^.^ 

■ XSCL 8-bit 

• XSCLU LCD 

• YD DISPLAY 

^ LP 
' WF 
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■ SPC8110 VIDEO MODES 



Mode 
No. 
(Hex) 


Pixels 
Addressable 


Horiz. Pixels 
Displayed 


Vertical 
Pixels 
Displayed 


Font Size 


No. of Shades 


Frame Rate (Hz) 


Horizontal 
(Chars.) 


Vertical 
(Rows) 


Un 1 


LCD 


CRT 


LCD 


Mono 
LCD 


Color 
LCD 


CRT 


CRT 
(Typical) 


Single 
Panel 
LCD 


Dual 
Panel 
LCD 





(40) 


(25) 


320 


320 


200 


8X8 


8X8 


16 


16 


16 


70 


79 


78 


0+ 


(40) 


(25) 


320 


320 


350 


8X 14 


8X14 


16 


16 


16 


70 


79 


78 


0++ 


(40) 


(25) 


360 


320 


400 


9X 16 


8X16 


16 


16 


16 


70 


79 


78 


1 


(40) 


(25) 


320 


320 


200 


8X8 


8X8 


16 


16 


16 


70 


79 


78 


1 + 


(40) 


(25) 


320 


320 


350 


8X 14 


8X 14 


16 


16 


16 


70 


79 


78 


1++ 


(40) 


(25) 


360 


320 


400 


9X 16 


8X 16 


16 


16 


16 


70 


79 


78 


2 


(80) 


(25) 


640 


640 


200 


8X8 


8X8 


16 


16 


16 


70 


79 


78 


2+ 


(80) 


(25) 


640 


640 


350 


8X 14 


8X 14 


16 


16 


16 


70 


79 


78 


2++ 


(80) 


(25) 


720 


640 


400 


9X 16 


8X16 


16 


16 


16 


70 


79 


78 


3 


(80) 


(25) 


640 


640 


200 


8X8 


8X8 


16 


16 


16 


70 


79 


78 


3+ 


(80) 


(25) 


640 


640 


350 


8X 14 


8X 14 


16 


16 


16 


70 


79 


78 


3++ 


(80) 


(25) 


720 


640 


400 


9X 16 


8X 16 


16 


16 


16 


70 


79 


78 


4 


320 


200 


320 


320 


200 


N/A 


N/A 


4 


4 


4 


70 


79 


78 


5 


320 


200 


320 


320 


200 


N/A 


N/A 


4 


4 


4 


70 


79 


78 


6 


640 


200 


640 


640 


200 


N/A 


N/A 


2 


2 


2 


70 


79 


78 


7 


(80) 


(25) 


640 


640 


350 


8X 14 


8X 14 


2 


2 


2 


70 


79 


78 


7+ 


(80) 


(25) 


720 


640 


400 


9X 16 


8X 16 


2 


2 


2 


70 


79 


78 


OD 


320 


200 


320 


320 


200 


N/A 


N/A 


16 


16 


16 


70 


79 


78 


OE 


640 


200 


640 


640 


200 


N/A 


N/A 


16 


16 


16 


70 


79 


78 


OF 


640 


350 


640 


640 


350 


N/A 


N/A 


2 


2 


2 


70 


79 


78 


10 


640 


350 


640 


640 


350 


N/A 


N/A 


16 


16 


16 


70 


79 


78 


11 


640 


480 


640 


640 


480 


N/A 


N/A 


2 


2 


2 


60 


79 


78 


12 


640 


480 


640 


640 


480 


N/A 


N/A 


16 


16 


16 


60 


79 


78 


13 


320 


200 


320 


320 


200 


N/A 


N/A 


64 


256 


256 


70 


79 


78 


6A 


800 


600 


800 


800 


600 


N/A 


N/A 


16 


16 


16 


72 


65 


72 


100 


640 


400 


640 


640 


400 


N/A 


N/A 


64 


256 


256 


72 


79 


78 


101 


640 


480 


640 


640 


480 


N/A 


N/A 


64 


256 


256 


72 


79 


78 


102 


800 


600 


800 


800 


600 


N/A 


N/A 


16 


16 


16 


72 


65 


72 


103 


800 


600 


800 


800 


600 


N/A 


N/A 


64 


256 


256 


72 


a65 


72 


104 


1024 


768 


1024 


1024 


768 


N/A 


N/A 


16 


16 


16 


60 


N/A 


70 


105 


1024 


768 


1024 


1024 


768 


N/A 


N/A 


64 


N/A 


256 


N/A 


60 


70 


108 


(80) 


(60) 


640 


640 


480 


8X8 


8X8 


16 


16 


16 


60 


79 


78 


109 


(132) 


(25) 


1056 


N/A 


350 


8X 14 


N/A 


N/A 


N/A 


16 


70 


N/A 


R 


10A 


(132) 


(43) 


1056 


N/A 


350 


8X8 


N/A 


N/A 


N/A 


16 


70 


N/A 


N 


10B 


(132) 


(50) 


1056 


N/A 


400 


8X8 


N/A 


N/A 


N/A 


16 


70 


N/A 


N 


IOC 


(132) 


(60) 


1056 


N/A 


480 


8X8 


N/A 


N/A 


N/A 


16 


70 


N/A 


N 
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■ Display Resolution Support 

The following three tables show the combinations of modes and display types supported by the SPC81 1 0FOA 
with the maximum 40 MHz MClk. 







640 X 480 


Memory 


Mode 


CRT, TFT, 
Single STN 
Panel 


Dual 
Mono STN 
Panel 


Dual 
Color STN 
Panel 


Simultaneous 

CRT Dual 
Mono STN 
Panel 


Simultaneous 
CRT Dual 

ori 1 CX L^ucii 

Color STN 
Panel 


512 K 


0, 1 


yes 


yes 


yes 


yes 


yes 


512 K 


2, 3, 7 


yes 


yes 


yes 


yes 


ayes 


512 K 


fast ext 


byes 


yes 


yes 


yes 


ayes 


512 K 


4, 5 


yes 


yes 


yes 


yes 


yes 


512 K 


planar 


eyes 


yes 


yes 


yes 


yes 


512 K 


256 


yes 


yes 


yes 


ayes 


ayes 


1024 K 


0, 1 


yes 


yes 


yes 


yes 


yes 


1024 K 


2, 3, 7 


yes 


yes 


yes 


yes 


ayes 


1024 K 


fast ext 


byes 


yes 


yes 


yes 


yes 


1024 K 


4, 5 


yes 


yes 


yes 


yes 


yes 


1024 K 


planar 


eyes 


yes 


yes 


yes 


yes 


1024 K 


256 


yes 


yes 


yes 


yes 


yes 



Notes: a. if half frame buffer is disabled. 

b. fastext is Fast Text Mode 

c. planar is 1 6 Color Planar Mode 







800 X 600 


Memory 


Mode 


CRT, TFT, 
Single STN 
Panel 


Dual 
Mono STN 
Panel 


Dual 
Color STN 
Panel 


Simultaneous 
CRT & Dual 
Mono STN 
Panel 


Simultaneous 
CRT & Dual 
Color STN 
Panel 


512 K 


0, 1 


yes 


yes 


yes 






512 K 


2,3,7 




yes 








512 K 


fast ext 


byes 


yes 


yes 






512 K 


4,5 


yes 


yes 


yes 






512 K 


planar 


eyes 


yes 


yes 






512 K 


256 




yes 








1024 K 


0, 1 


yes 


yes 


yes 






1024K 


2,3,7 




yes 


yes 






1024 K 


fast ext 


byes 


yes 


yes 






1024 K 


4,5 


yes 


yes 


yes 






1024 K 


planar 


eyes 


yes 


yes 






1024 K 


256 


yes 


yes 


yes 







Notes: a. fastext is Fast Text Mode 

b. planar is 16 Color Planar Mode 
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1024x768 


Memory 


Mode 


CRT, TFT, 
Single STN 
Panel 


Dual 
Mono STN 
Panel 


Dual 
Color STN 
Panel 


Simultaneous 

PRT R. Diifll 

Mono STN 
Panel 


Simultaneous 

wri 1 (X LyUdl 

Color STN 
Panel 


512 K 


0, 1 


yes 


yes 


— 


— 


— 


512 K 


2. 3,7 


— 


— 


— 


— 


— 


512 K 


fast ext 


— 


yes 


— 


— 


— 


512 K 


4,5 


yes 


yes 


yes 


— 




512 K 


planar 


eyes 


yes 








512 K 


256 












1024 K 


0, 1 


yes 


yes 


yes 






1024 K 


2, 3,7 












1024 K 


fast ext 




yes 








1024 K 


4,5 


yes 


yes 


yes 






1024 K 


planar 


eyes 


yes 


yes 






1024 K 


256 


yes 


yes 









Notes: a. fastext is Fast Text Mode 

b. planar is 1 6 Color Planar Mode 
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FUNCTIONAL BLOCK DIAGRAM 





MA[9:0] 
MDA[15:0] 
MDB[1^ - 
RAS 
CAS[3^] 
WE 



PS1PIN 
PS4PIN 
32 KHz 



VGA 
Core 



H/W 
Cursor 



BitBLT 
Engine 



Display 
FIFO 



DRAM 
Controller 



LCD 
Controller l/F 



T 



Red 
Green 
Blue 
► HSYNC 
VSYNC 
IREF 



XSCLU 
XSCL 
UD[7:0] 
LD[7:0] 
TFTB[1:0] 
^LP 
YD 
WF 



LCDBIAS 
►LCDLOGIC 
LCDBACK 
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■ FUNCTIONAL BLOCK DESCRIPTION 

Host Interface 

The Host interface can be programmed to inter- 
face to any of the following three standards: 
486DX local bus interface, VL-Bus interface, and 
PCI interface. It has a one-stage buffer for zero 
wait-state write operation. 

Clock Generator 

The clock generator contains two PLL's that are 
separately programmed to produce the memory 
and pixel clocks from a single clock source. The 
reference clock is typically 14.318 MHz. 

VGA Core 

The VGA Core contains the Sequencer, CRTC 
Controller, Graphics Controller, Attribute Con- 
troller, and the rest of the standard VGA circuitry. 

Hardware Cursor 

The Hardware Cursor block generates a 4 gray 
shade or color, 64 x 64 x 2-bit hardware cursor/ 
sprite that can be overlaid on the displayed im- 
age. 

Bit Block Transfer (BitBLT) Engine 

The Bit Block Transfer Engine performs read, 
write, move BLTs, solid fills, destination inver- 
sions, and pattern fills. It performs all data align- 
ment and masking at the BLT boundary. It also 
performs text expansion to accelerate the writing 
of monochrome images. It operates in both 4-bit 
planar mode and 8-bit linear (packed-pixel) mode. 



Display FIFO 

This is an 8 stage by 32-bit FIFO that is used to 
buffer the video data from display memory. 

VGA Palette 

This block implements the standard 256 x 18 
VGA lookup table. 

DAC 

This block functions as a triple 6-bit 65 MHz DAC 
to drive the RGB outputs connected to the analog 
monitor. 

LCD Interface 

This block contains frame rate modulation and 
dithering circuitry for a maximum of 64 shades of 
gray in monochrome single and dual panel modes. 
In color LCD mode, it uses frame rate modulation 
to generate 4K colors, and additional dithering 
techniques for a full 256K colors. 

Power Save Logic 

This block implements all the power down fea- 
tures of the chip. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameters 


Codes 


Rating 


Units 


Supply voltage 


Vdd 


Vss -0.3 to +7.0 


V 


Input voltage 


ViN 


Vss -0.3 to Vdd +0.3 


V 


Output voltage 


VOUT 


Vss -0.3 to Vdd +0.3 


V 


Storage temperature 


TSTG 


-65- 150 


°C 


Soldering temperature/time 


TSOL 


260 for 1 sec max at lead 





• Recommended Operating Conditions 



Parameter 


Symbol 


Condition 


Value 


Unit 


Min 


Typ 


Max 


Supply voltage 


HVdd 


Vss = OV 


4.5 


5.0 


5.5 


V 


Supply voltage 


LVdd 


Vss = OV 


3.0 


3.3 


3.6 


V 


Input voltage 


Vn 


Vss 


Vss 




Vdd 


V 


Operating temperature 


TOPR 







25 


70 





• Input Specifications 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Low level input voltage 


ViL 


Vdd =4.5 V/3.0 V 






0.8 


V 


High level input voltage 


VlH 


Vdd = 5.5 V/3.6 V 


2.0 






V 


Pull down resistance 


HRpD 


Vdd = 5.0V 


25 


50 


100 


m 


Pull down resistance 


LRpD 


Vdd = 3.3V 


45 


90 


180 




Positive-going threshold 
CMOS Schmitt Trigger 


VT+ 


Vdd = 5./3.3V 






2.4 


V 


Negative-going threshold 
CMOS Schmitt Trigger 


Vt- 


Vdd = 5./3.3V 


0.6 






V 


Hysteresis voltage 
CMOS Schmitt Trigger 


HVh 


Vdd =5./3.3V 


0.1 






V 


Clock pin capacitance 


CiN 


BCLK,RESET#,REFCLK, 
MONID [2:0], TSTENPSIPIN, 
PS4PIN, PSCLK 




4 




PF 


Input pin capacitance 


Cbid 


All pins not listed in Cin 




10 




PF 


Input leakage current 


II 


Vdd =MAX 
ViH = Vdd 
ViL= Vss 


-1 




1 
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• Output Specifications 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Low level output voltage 
Type 2 
Type 3 
Type 4 


Vol 


Vdd = 5 /3.3 V 
loL = 6mA 
loL = 12mA 
loL = 24mA 






Vss + 0.3 


V 


High level input voltage 
Type 2 
Type 3 
Type 4 


VOH 


Vdd = /o.o V 
loH = -2mA 
loH = -4mA 
loH = -8mA 


Vdd - 0.3 






V 


Off-state leakage current 


loz 


Vdd =MAX 
ViH = Vdd 
ViL= Vss 


-1 




1 


^lA 
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SPC8110PIN OUT 



:) K c\i h- o 05 00 N CD « c\i T- o o) 00 



CM 1- O (35 00 
vl CM CM (M T- U- 



|a)|oo|r>.|cD]in|'^|co|cMT-oggN« 




lOQwooh-rocDQc 



CVDD 



MVDD 



PVDD 



SPC8110FOA 



BVDD 



^i^'^LncDh-oooiOi-cMcj 

>>T-T-T-T--r-T-CMCMCMCM 

(DOcctrcccccuctccccira: 

««<<<< 



QQQClQQClQQQClQQQ>QQQQQDQ Q £9 9S>>QQQQQQQQ > 6° DC 9 CC 
<<<<<<<<<<<<<<CQ<<<<<<< <IO eCQDQ<<<<<<<< DQIoIllIEIi- 



MVss 
MDA10 
MDA5 
MDA11 
MDA4 
MDA12 
MDA3 
MDA13 
MDA2 
MDA14 
MDA1 
MDA15 
MDAO 
MVdd 
MVss 
MDBS 
MDB7 
MDB9 
MDB6 
MDB10 
MDBS 
MDB11 
MDB4 
MVss 
MDB12 
MDBS 
MDB1S 
MDB2 
MDB14 
MDB1 
MDB15 
MDBO 
ADO 
AD1 
AD2 
ADS 
AD4 
ADS 
AD6 
AD7 
BVdd 
BVss 
C/BEO 
ADB 
AD9 
AD10 
AD11 
AD12 
AD13 
AD14 
SOGVdd 
SOGVSS 



104 
103 
102 
101 
100 



■I- CM CO in CO CO C35 o -I- CM CO in « 



<j> o T- CM coh* u.,_,. 

- N- CM CM CM CM CM CM CM CM CM CM CO h 



- CM CO CO 00 O 

3C0COCOCOCOC0COC 



Kf Ki- M- -n- h 



1^ OO Ol O T- CM 



Note: Pin names correspond to the PCI bus configuration. 
Pin placennent subject to change. 
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■ PIN DESCRIPTION 



Key 




A = 


Analog 


1 


Input 


= 


Output 


I/O = 


Bi-directional 


P = 


Power 



• CPU Interface 
PCI Bus 



Pin Name 


Type 


Pin# 


Description 


AD [31:0] 


I/O 


22-29, 34-41 
51 , 55-61 
65-72 


PCI multiplexed address and data Bus. These lines are 
driven by the chip only during read cycles, and are in a 
hi-Z state at all other times. 


ADR [31:2 


1 


20-3, 206-203, 
200-193 


Unused VL-bus address inputs. These pins should be tied 
high in PCI mode. 


C/BE [3:0]# 


1 


30, 43, 50, 62 


PCI bus command and byte enables. 


IDSEL 


1 


31 


PCI bus initialization device select. 


STOP# 


I/O 


48 


PCI bus stop 


FRAME# 


1 


44 


PCI bus cycle frame 


IRDY# 


1 


45 


PCI bus initiator ready. 


PAR 





49 


Parity. This line is driven by the chip onlyu during read 
cycles, and is in a hi-Z state at alll other times. It is always 
hi-Z and should be tied high in VL bus mode. 


BCLK 


1 


207 


PCI bus clock 


TRDY# 


I/O 


46 


PCI bus target ready 


DEVSEL# 





47 


PCI bus device select 


RST# 


1 


202 


CPU reset. The active low reset signal from the CPU 
clears all internal registers and forces all signals to their 
inactive state. On the rising edge of the RESET# the 
MDA [0...15] bus is latched in for configuration. 
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Intel486/VL-Bus 



Pin NlfliTiP 

■ III INCIIIIC 




Pin # 


npcprintinn 

L/C/OOI l|Jll\JI 1 


ADR m -PI 


1 


200-193 


\/l -hi iQ flHHrPQQ inni itQ THpqp nine chm ilH hp t'lpH 

V L UUO ClUUIC/OO ill|JUlO. 1 1 ICoC jJillO Ol lUUlU UC lICvJ 

high in PCI bus mode. 


DAT [31:0] 


I/O 


22-29, 34-41, 

51,55-61, 

65-72 


VL-bus Data inputs. These lines are driven by the chip 
only during read cycles, and are in a hi-Z state at all 
other times 


BE [3:0]# 




30, 43, 50, 62 


VL- bus byte enables. 


W/R# 




31 


VL- bus write or read status 


M/IO# 




48 


VL- memory or I/O status 


ADS# 




44 


VL- bus address data strobe 


RDYRTN# 




45 


VL- bus ready return 


BCLK 




207 


VL- bus local CPU clock 


LRDY# 





46 


Vl - hiiQ Inpfll rpfirix/ 


LDEV# 





47 


PCI bus local device 


Hb 1 # 


1 

1 




CPU reset. The active low reset signal from the CPU 
clears all internal registers and forces all signals to their 
inactive state. On the rising edge of the RESET# the 
MDA [0...15] bus is latched in for configuration. 


PAR 





49 


Unused (Parity)s. This line is used in PCI mode only. It is 
hi-Z state at all times in VL mode and should be tied high 
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• Video Memory Interface 



Pin Name 


Type 


rin# 


Description 


MA[9:0] 





119, 120, 

126, 128, 

130, 132, 

131, 129, 

127, 125 


Multiplexed row/column address bits for video display memory. 


MDA[15:0] 


I/O 


93, 95, 97, 
99, 101, 
103. 108, 
110, 109. 
107. 102. 

100. 98. 96. 
94. 92 


Data bits for video display memory. The output drivers of these pins are 
placed into a high-impedance state when RESET# is low, or when MClkOFF 
is active. The inputs have internal pulldown resistors that have 
typical values of 50Kai00KQ at 5V/3.3V respectively. 


MDB[15:0] 


I/O 


74. 76. 78. 
80, 83, 85, 
87, 89, 88 
86 84 82 
79, 77, 
75, 73 


Data bits for video display memory when 1 024KB of memory is present 
The output drivers of these pins are placed into a high-impedance state 
when RESET# is low, or when MClkOFF is active. The inputs have 
intprnal oulldown rpsi<5tor<5 that have tvoical values of 50KQ100KO at 5V/ 
3.3Vrespectively. They should be left open-circuit when only 512KB of 
memory is attached. 


RAS# 
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DRAM Row Address Strobe 


Aorr\i# 
UAoLUJff 

(CAS#) 


U 


1 1 O 


DRAM Column Address Strobe for MDA[7:0]. or Column Address 
Strobe for all bytes, as configured by AUX [03h] bit 7. 


(WE[3:1]#) 





116-114 


DRAM nnliimn AHdrpc;<? fitrnhp*; nr Writp Fnahip f5tmhp<? for (MDRfl ^"01 
MDA[15:8]}, as configured by AUX[03h] bit 7. CAS[3:2]# (WE[3:2]#) 
are unused and should be left open-circuit when only512KB of memory is 
present. 


WE# 
(WE[0]#) 
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DRAM Write Enable Strobe for all bytes or Write Enable Strobe for 
MDA[7:0], as configured by AUX[03h] bit 7. 



• Clock Inputs 



Pin Name 


Type 


Pin# 


Description 


REFCLK 


1 


155 


This pin is the reference clock used by the internal PLLs to generate all the 
necessary clocks. This must be stable during full operation. REFCLK may shut 
down only after the chip is totally powered down. Input frequency is typically 
14.318 MHz. 


PSCLK 


1 


153 


Power Save Clock. This input must be used to provide a low frequency clock 
for generating refresh. This clock must be approximately 32 kHz and 50% duty 
cycle. 
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• CRT Interface 



Pin Name 


Type 


Pin# 


Description 


RED,A 

GREEN, 

bLUh 


AO 


140, 138, 
136 


Analog outputs from the Video DAC. Internal comparator for monitor sense 
is available on all three pins. 


HSYNC 





149 


Horizontal Sync. This output is driven to indicate the horizontal retrace period. 
In CRT only mode, the polarity of this signal is controlled by register 3C2h, bit 
6. In TFT or double scan mode this bit is active low to indicate 640 x 480 
resolution. This pin is held low in LCD modes. sThis pin follows the DRMS 
standard during power down modes. 


\/QVMP 

VO T INO 


r\ 
\j 


1 


venicai oync. i nis ouipui is uriven lo inaicaie ine venicai reirace periou. in uri i 
only mode, the polarity of this signal is controlled by register 3C3h bit 7. In TFT 
or double scan mode this bit is active low to indicate 640 x 480 resolution. This 
pin is held low in LCD modes. This pin follows the DPMS standard during 
power down modes. 


IREFA 


Al 


142 


Current reference input for the Video DAC. 


MONID[2:0] 


1 


147-145 


Monitor ID bits. Connected to the CRT to identify the monitor type. 



• LCD Panel Interface 



Pin Name 


Type 


Pin# 


Description 


YD 





165 


Vertical Scanning Start Pulse output. A logic 1 on this signal, sampled by the 
LCD module on the falling edge of LP, is used by the panel row drivers (Y 
drivers) to indicate the start of the vertical frame. 


LP 





164 


Latch Pulse ouput. The falling edge of this signal is used to latch a row of display 
data in the LCD module's column driver shift registers and to turn on the row 
driver (Y driver) for that line. 


XSCL 





163 


Shift Clock for LCD data. Display data is clocked out of the chip on the rising 
edge of this signal, to be shifted into the LCD panel module column drivers (X 
drivers) on each falling edge. 


XSCLU 





162 


Second Shift Clock for some color LCD displays. 


UD[7:0] 
LD[7:0] 


I/O 


180-177, 
186-183, 
170-167 
176-173 


Panel display data bus. The data format depends on the specific panel connect- 
ed. These pins are driven low when the LCD interface is disabled (e.g. CRT only 
mode). For 8-bit panels, UD[7:4] and LD [7:4] are driven low. 


TFTB[5:4] 


O 


188-187 


TFT display data bus for the two Isb of the color blue. For non-TFT panels, these 
two pins are driven low. 


LCDBIAS 





190 


LCD power control for the LCD bias circuitry. Active (On) polarity is defined by 
the state of MDA[3] on the rising edge of RESET#. 


LCDBACK 





192 


LCD power control for the LCD back light. Active (On) polarity is defined by the 
state of MDA[1] on the rising edge of RESET#. 


LCDLOGIC 





191 


LCD power control for the LCD logic circuitry. Active (On) polarity is defined by 
the state of MDA[2] on the rising edge of RESET#. 


WF 





189 


LCD Backplane Bias signal. Output toggling frequency is programmable in an 
auxiliary register. For TFT panels, this pin outputs the display enable signals. 
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• Miscellaneous 



Pin Name 


Type 


Pin# 


Description 


TSTEN 


1 


148 


This pin, when high, sets the SPC81 10F0A into either boundary pin SCAN or 

|Jlli UUl|JUl UilVt; Lcol, UcjJcilUlliy Ui 1 11 Ic oldlc^ Ul r O 1 r IIM. 1 1 llo llipui Mdo dl 1 

internal pull down resistor that has a typical value of 50K/100Ka at 5 V/3.3 V 
respectively. 


GENIO[3:0] 


I/O 


121, 159, 
160, 161 


Three General purpose I/O pins. Output state of each pin is programmable 
to control external devices. 


L00P1 


1 


143 


Connects to Loop Filter Capacitor for PLL1 


L00P2 


1 


134 


Connects to Loop Filter Capacitor for PLL2 


IOUTX[1:0] 


A 


137, 139 


Balanced current output for the DAC. 


• Power Save Mode Controls 


Pin Name 


Type 


Pin# 


Description 


PS1PIN 


1 


150 


Pin used to initiate a power save mode 1 . The polarity of this pin is program- 
mable and has a default polarity of active low. This input has an internal pull 
down resistor that has a typical value of 50K/1 OOK Q.a\5 V/3.3 V respectively. 
When TSTEN is active, the polarity of PS1PIN selects the test to be either 
boundary pin SCAN (PS1 PIN = 1 ) or pin output drive test (PS1 PIN = 0) 


PS4PIN 


1 


151 


Pin used to initiate a power save mode 4. The polarity of this pin is program- 
mable and has a default polarity of active low. This input has an internal pull 
down resistor that has a typical value of 50K/1 OOK ^2 at 5 V/3.3 V respectively. 



• Power Supply 



Pin Name 


Type 


Pin# 


Description 


SOGVdd 


P 


158, 106, 54,2 


Vdd supply for 3.3V core logic 


MVdd 


P 


112,91 


Vdd supply for memory pins 


BVdd 


P 


32, 64 


Vdd supply for bus interface pins 


CVdd 


P 


154 


Vdd supply for control interface pins 


PVdd 


P 


166, 182 


Vdd supply for panel interface pins 


AVdd 


P 


135, 141 


Analog power supply 


SOGVss 


P 


157, 105, 53, 1 


Vss supply for 3.3 V core logic 


MVss 


P 


111, 124, 104, 
90, 81 


Vss supply for memory pins 


BVss 


P 


201,208,21,42, 
52, 33, 63 


Vss supply for bus interface pins 


CVss 


P 


156 


Vss supply for control interface pins 


PVss 


P 


181 


Vss supply for panel interface pins 


AGND 


P 


133, 144 


Analog ground 


MCLVdd 


P 


122, 171 


Vdd supply for 


MCLVss 


P 


123, 172 


Vss supply for 
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■ Intel486/VL-Bus to PCI Bus Pin Mapping 



VL-Bus Name 


PCI Name 


Pin No. 


RESET# 


RST# 


202 


RDYRTN# 


IRDY# 


45 


ADR [31:2] 




20-3, 206-203. 
200-193 


W/R# 


IDSEL 


31 


LDEV# 


DEVSEL# 


47 


DAT [31:0] 


AD [31:0] 


22-29, 34-41,51, 
55-61, 65-72 



VL-Bus Name 


PCI Name 


Pin No. 


BCLK 


BCLK 


207 




PAR 


49 


M/IO# 


STOP 


48 


ADS# 


FRAME 


44 


LRDY# 


TRDY# 


46 


BE [3:0]# 


C/BE [3:0] 


30, 43, 50, 62 



■ MIXED VOLTAGE OPERATION 





SOGVdd 










Mixed Voltage 


MCLVdd 
AVdd 


BVdd 


CVdd 


PVdd 


MVdd 


Configuration 1 








3.3 V 


3.3 V 


Configuration 2 






3.3 V 


5.0 V 


Configuration 3 






5.0 V 


3.3 V 


Configuration 4 




3.3 V 




5.0 V 


Configuration 5 






3.3 V 


3.3 V 


Configuration 6 






5.0 V 


5.0 V 


Configuration 7 






5.0 V 


3.3 V 


Configuration 8 


3.3 V 






5.0 V 


Configuration 9 






3.3 V 


3.3 V 


Configuration 10 






3.3 V 


5.0 V 


Configuration 1 1 






5.0 V 


3.3 V 


Configuration 12 




5.0 V 




5.0 V 


Configuration 13 






3.3 V 


3.3 V 


Configuration 14 






5.0 V 


5.0 V 


Configuration 15 






5.0 V 


3.3 V 


Configuration 16 








5.0 V 
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■ Default Pin Mapping for the Various LCD and TFT Panel Options 
(AUX[07] bit 2 = 0) 



Pin Name 


TFT 


Color LCD 


Mono LCD 


18-Bit 
Color 


12-Bit 
Color 


9-Bit 
Color 


iD-bIt 


8-Bit 
Halt 
Panel 


Q Dif 


C Di+ 

b-Dit 


O Di+ 

o-bit 


/I Di4- 

4-Dlt 


XSCLU 


CLK 


CLK 


CLK 






XSCLU 








XSCL 








XSCL 


XSCL 


XSCL 


XSCL 


XSCL 


XSCL 


LP 


HS 


HS 


HS 


LP 


LP 


LP 


LP 


LP 


LP 


YD 


VS 


VS 


VS 


YD 


YD 


YD 


YD 


YD 


YD 


LD4 


RO 






LD4 








UDO 


UDO 


LD5 


R1 






LD5 








UD1 


UD1 


LD6 


R2 


RO 




LD6 








UD2 


UD2 


LD7 


R3 


R1 


RO 


LD7 








UD3 


UD3 


LDO 


R4 


R2 


R1 


LDO 




LDO 


LB 


LDO 




LD1 


R5 


R3 


R2 


LD1 




LD1 


LG 


LD1 




LD2 


GO 






LD2 




LD2 


LR 


LD2 




LD3 


G1 






LD3 




LD3 




LD3 




UD4 


G2 


GO 




UD4 


UD4 










UD5 


G3 


G1 


GO 


UD5 


UD5 










UD6 


G4 


G2 


G1 


UD6 


UD6 










UD7 


G5 


G3 


G2 


UD7 


UD7 










UDO 


BO 






UDO 


UDO 


UDO 


UB 






UD1 


B1 






UD1 


UD1 


UD1 


UG 






UD2 


B2 


BO 




UD2 


UD2 


UD2 


UR 






UD3 


B3 


B1 


BO 


UD3 


UD3 


UD3 








TFTB4 


B4 


B2 


B1 














TFTB5 


B5 


B3 


B2 














WF 


DE 


DE 


DE 


WF 


WF 


WF 


WF/DE 


WF 


WF 


LCDBIAS 








(DISP) 


(DISP) 


(DISP) 


(DISP) 


(DISP) 


(DISP) 
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■ Alternate Pin Mapping for the Various LCD and TFT Panel Options 
(AUX[07] bit 2 = 1) 



Pin Name 


TFT 


Color LCD 


Mono LCD 


18-Bit 
Color 


12-Bit 
Color 


9-Bit 
Color 


16-Bit 


8-Bit 


8-Bit 
Single 


4-Bit X 2 
Dual 


XSCLU 


CLK 


CLK 


CLK 




XSCLU 






XSCL 








XSCL 


XSCL 


XSCL 


XSCL 


LP 


HS 


HS 


HS 


LP 


LP 


LP 


LP 


YD 


VS 


VS 


VS 


YD 


YD 


YD 


YD 


LD4 


RO 














LD5 


R1 














LD6 


R2 


RO 




UDO 


UDO 






LD7 


R3 


R1 


RO 


UD1 


UD1 


D6 


UD2 


LDO 


R4 


R2 


R1 


UD2 


UD2 


D7 


UD3 


LD1 


R5 


R3 


R2 


UD3 


UD3 






LD2 


GO 






UD4 








LD3 


G1 






UD5 








UD4 


G2 


GO 




LD4 








UD5 


G3 


G1 


GO 


LD5 




D3 


LD3 


UD6 


G4 


G2 


G1 


LDO 




D4 


UDO 


UD7 


G5 


G3 


G2 


LD7 




D5 


UD1 


UDO 


BO 






UD6 








UD1 


B1 






UD7 








UD2 


B2 


BO 




LDO 


LDO 






UD3 


B3 


B1 


BO 


LD1 


LD1 


DO 


LDO 


TFTB4 


B4 


B2 


B1 


LD2 


LD2 


D1 


LD1 


TFTB5 


B5 


B3 


B2 


LD3 


LD3 


D2 


LD2 


WF 


DE 


DE 


DE 


WF 


WF 


WF 


WF 


LCDBIAS 








(DISP) 


(DISP) 


(DISP) 


(DISP) 



\ 
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Illustrated below is the display data output as displayed on the panel: 



UD3 UD2 UD1 UDO UD3 UD2 UD1 UDO 



4-bit Single Panel 



UD3 UD2 UD1 UDO 



8-bit Dual Panel - Top 



LD3 



LD2 



LD1 



LDO 



8-bit Dual Panel - Bottonri 



UD3 UD2 UD1 UDO LD3 LD2 LD1 LDO 



8-bit Single Panel 



UD7 


UD6 


UD5 


UD4 


UD3 


UD2 


UD1 


UDO 






16-bit Dual Panel - Top 




LD7 


LD6 


LD5 


LD4 


LD3 


LD2 


LD1 


LDO 






16-bit Dual Panel 


- Bottom 



UD7 UD6 . . . UDO LD7 LD6 ... LDO 



16-bit Single Panel 
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LCD Panel Pixels 

The figure below shows the pixel layout for a 640x480 dual panel. 



1 - 1 


1 -2 


CM 


2-2 



240 LINES 



240 LINES 



240-1 


240-2 


241 - 1 


241 -2 



480- 1 480 - 2 



640 DOTS 



UPPER LCD PANEL 



(TOP VIEW) 
LOWER LCD PANEL 



1 -639 


1 -640 


2-639 


2-640 



240- 639 


240- 640 


241-639 


241-640 



480- 639 480- 640 
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Monochrome Passive STN LCD Panel Interface 



4-bit Single Panel 



YD 



UD[3:0] ZX. 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 



LP : 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 

H 



LP _n \i 

WF 



LINE1 ) | "UNE2 X LINE 3 X LINE4~) (" " XlINE 239 X LINE 240 X 



XSCL: 80 CLOCK PERIODS 



X]iXHXZIZD{--- 



-x: 



* Diagram drawn with 2 LP vertical blank period 
Example timing for a 320 x 240 panel 



X UNE1 X LINE 2 ) (~ 



J:±DJU0ZC^ -XIZXZDCDCZDGijDu 



JIZX 



XZDCIZXIiilL 



■ --X X X X 

■ --X — X X X 



jC3 



jCDC 
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Monochrome Passive STN LCD Panel Interface 



8-bit Single Panel 



YD 



LP _n n_ 

WF 



UD[3:0], LD[3:0] \ 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 480 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 



J L 



^ LINE1 ) " 



J fi -.J n n n \l 



X 



LINE 2 )(~u"nE3 X LINeTX ") (LINE 479 X-LINE 480 \ 



XSCL: 80 CLOCK PERIODS 



jni]QZXZZ)CZD(- 



J3ZX±I3{ZD(ZD(- 



* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 



/ LINE 1 t LINE 2 X ~ 



7*^ 



-- X t i i 
--XZZX X X_-3G53iL 
JJIXBIXZJZU -KZDCZXZDCZK^ilX- 



-XZZlCZXZDCZDG^il- 



DCZX - X X I I 



JJ±X]HUZO/ZII -XZDCZXZDCHBhX. 



-XZD( X XZDG^ 



/ 1-a X i-ia X X y -XZ^( X )C ^i±lL 



XT 



JZD( 



jCZK 



XID( 



JZZX 



JZZX 



JZD( 
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Monochrome Passive STN LCD Panel Interface 



8-bit Dual Panel 



YD 



UD[3:0], LD[3:0] \ 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 
H 



j L 



J L 



LP n n n 

WF 



Ji II..J] n n n n n n 



X 



LINE 1/241 ) LINE 2/242 )(lINE 3/243 X UNE 4/244 ~) (uWE 239/479 ) (uNE 240/4ao\ 



XSCL: 160 CLOCK PERIODS 



XjZXjSDCZXZZX- - - 
JiHXiiiXZDCZX--- 

J^^ I^ X X--- 



Dczxzzx: 



-)acz)c 



JlEX]ilD(ZZ)CD( -X X >C 



* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 



/ LINE 1/241 X LINE 2/242") (~ 



-t X XZZXZIX^EI. 



• -XZZ)(ZZ)(ZZXZZ)G5^ 

■ -X t I X X241^37^ 

■- X X X X 

■- X i X X Xi^ 



JZZ)C 



JZZX 



JZIX 



JZIX 
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Color Passive STN LCD Panel Interface 



6-bit Dual Color Panel 



YD 



UD[2:0], LD[2:0] \ 



LP 
WF 

XSCL 

UD2 
UD1 
UDO 
LD2 
LD1 
LDO 



LP : 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 



J L 



J L 



WF 



J] 



j\ [L__ J n n n n n \i 



X 



LINE 1/241 ) < LINE 2/242 )( LINE 3/243 )( LINE 4/244 ) (~ ~) (lINE 249/479)( LINE 240/48^ 



/ LiNEi/24)r r 



..n 



XSCLU: 640 CLOCKS 




/241 -R1 X24I -R2)(241 -R3X24I -R4X 241 -R5)(24-rii6X - X X~ Xl-^Q^oX 



/241 -G 1 )^41 -G2X24I -G3X24I -G4X24I -G5X24I -GSX - 



/241 -B1 X24I -B2X24I -BsX 241-B4)(241 -B5X241 -B6) ( X" X^-^64o"\ 



* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 
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Color Passive STN LCD Panel Interface 



8-bit Single Color Panel 



YD 
LP 
WF 



UD[3:0], LD[3:0] ZIL 



LP 
WF 

XSCLU 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP: 480 PULSES 



_r 



LP : 0/2 PULSES 
(SELECTABLE)* 

^ M 



j\ n a 



j\ n n [L 



JT m 



X 



LINE 2 jTuNES X UNeTX " XuNE 479 )(uNE 480X 



XSCLU: 640 X 3/16 CLOCK PERIODS 



1 \ L 



XSCL: 640 X 3/16 CLOCK PERIODS 



_r 



1 \ — \ 



* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 



X LINE1 X LINE 2 ) (~ 



X 1-R1 X 1^1 X 1-G6 X 1-B6 )rr:iT)(l-R12 j X X ) f l-R636X 



ji^TXEeEXj:^^^ )CIIX_X2i!636L 



XTsrx 1-B2 XTiTX 1-R8 ) 0i ^i-Gi3 X XZZXZZXi^iiL 



X 1-R3 X 1-G3 X 1-G8 X 1-B8 l( ^^ ^^-RU j XZZXZIDG^iL 



JCT^^YT^^T^^ 1-G9 Xl-GM/TiuX y X X l-B638-\ 



/Ti^TYTiir yiiiil 1-R10 X 1-R15 xniTTX XZZXZZXi^iDL. 



/ 1-R5 X 1-G5 Xl-G10Xl-B10)(T:ilF)(l-R16X X X X ' l-R640X 



/ 1-85 X"^^ 1-R11 X 1-G11 X1-G16 Xl^i^ X X ) r i-B640X 



J" 



jCIIX 
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Color Passive STN LCD Panel Interface 



8-bit Dual Color Panel (One Shift Clock) 



YD 



LP: 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 



J L 



LP n n r 


fl 


n n n n n n n n n n 








WF X 






UD[3:01. LDr3:01 \ /( 






LINE 1/241 ) 


UNE2/242X X X X.INE239/479XlINE240/480\ / LINE 1/24iX )(~ 


LP r 


/ 








R 






WF ; 






^ XSCL: 640 x 3/4 CLOCK PERIODS ^ | 



/ 1-R2 X 1-G3 X 1-B4 X 1-R6 iT ^^G ^ 1-B8 j - 



XSCL 

UD3 

UD2 

UD1 

UDO 

LD3 

LD2 

LD1 

LDO 

* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 



/ 1-R1 X 1-G2 ) rrir X 1-R5 1-B7 X - 

/ 1-G1 X 1-B2 X 1-R4 X 1-G5 ) (Tir X 1-R8 X ' 

/ 1-B1 X )n^:iT xi^iryi:irY T^ >CIIXZD(Eii2L 



■---XZZXZZXiEBiEL 



/241 -R1 )^41 -G2X24I -i3)(241 -R5X241 -G6X241 -B7 X X X )^41-B639X 



/241-G1 X2"41-B2X241-R4X241-G5)^1-B6 X241-R8y X X )^41-R64oX 



/241 -B1 X24I -R3X24I -G4X24I -B5 )^1 -R7 )^41 -G8 X - - 



/241 -R2)^41 -G3X241 -B4)(241 -R6 -G7 X24 1 -B8^ X X )^41-B64oX 



JIZX 



JZZX 



XZ)C 



JZDC 
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Color Passive STN LCD Panel Interface 



8-bit Dual Color Panel (Two Shift Clocks) 



YD 



UD[3:0], LD[3:0] Z3l_ 



LP 
WF 

XSCLU 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 
-^-H H 



J L 



LP _ji n a 

WF 



LINE 1/241 ) ( I 



j\ n n n fL 



X 



LINE 2/242 )( )( ) (" ") ^INE 239/479)(lINE 240/480) ^ 



/ LINE 1/241l) (~ 



XSCLU: 640 x 3/8 CLOCK PERIODS 



J L_r 



XSCL: 640 x 3/8 CLOCK PERIODS 



J \ \ L 



1 



X X •)( 1-B3 X 1-R5 X 1-G6 X 1-B7 X X X Xl-B639X 

jj^Tx^^yj^ X^ 1-B6 X X X izggio)^ 



/ 1-B1 X 1-R3 X 1-G4 X 1-B5 X 1-R7 X 1-G8 X - • 
/ 1-R2 XTg3")( 1-B4 X 1-R6"X 1-G7 X 1-B8 "X - - 



-y X x^ 



/241 -R1 )^41 -G2X24I -i3)(241 -R5 )^41 -G6)^41^^i7) ( )(^ 

/241-GlX241-B2X241-R4X241-G5X241-B6)^4T^R8X )( 

/241-B1)^41-R3X241-G4X241-B5X241-R7)^41^G8X 



X 



XZDSE^L 



X241-R2)^41-G3X241-B4X241-R6)^41-G7X241-B8X X X )^41-B64oX 



* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 



r 

JZJi 

xzx 

JZZ)C 

xzi 

JZZX 
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Color Passive STN LCD Panel Interface 



16-bit Single Color Panel 



YD 



LP: 480 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 



J L 



J L 



LP n n P 


r 


n n n 








WF X 






UDr7:01. LDr7:01 \ fl 






LINE1 )( 


LINE 2 X LINE 3 X LINE 4 X~- 



j\ n n [i 



LP 
WF 

XSCL 

UD7 - 
UD6 - 
UD5 - 
UD4 - 
UD3 - 
UD2 - 
UD1 - 
UDO - 
LD7 - 
LD6 - 
LD5 - 
LD4 - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



XSCL: 640 x 3/16 CLOCK PERIODS 



^Tiri(,-Gsyi-B.3X X r 

jj^yj^y^^^KIZ^ZO^U 

P^^PC^^ J^^ X X X 

r^^^Y^:^^^ !^ X X X 

f^^Y^^^TY^ X X X 

Ji^^rxTi^G^^iXZZXZZXZZX 

f^^^P f^^^Pf^ X X X 

n^^Pf^^Y^ X X X 

X X X 

.I]^XBDCliiXIZ)CZ)CZX 

Jj^DG^iiXjlj FX X X J 

JI^X^^joyi^KIZCIO^Z^ 

r^^^Y^^^T fi^ X X X 



X LINE1 X LINE 2 X ~ 







n 


n_ 




X 


Xl-G635\ 


X X 




X 


X1-G636X 


/( I 




X 


X1-R637X 


k X 


-X 


X 


X1-B637\ 


k X 




X 


X1-G638X 


k X 




X 


X1-R639X 


k X 




X 


Xl-Be39X 


k X 




X 


X1-G640X 


k I 




X 


X1-R636X 


k I 




X 


X1-B636X 


k X 




X 


X1-G637X 


k X 




X 


X1-R638X 


k X 




X 


X1-B638X 


k I 




X 


X1-<3639X 


k I 




X 


X1-R640X 


k X 




X 


X1-B640X 


k x 



* Diagram drawn with 2 LP vertical blank period 
Example timing for640 x 480 panel 
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Color Passive STN LCD Panel Interface 



16-bit Dual Color Panel 



YD 



5=1 



LP: 240 PULSES 



LP : 0/2 PULSES 
(SELECTABLE)* 
^ M 



LP 


n 


n r 


n 


n n n 


n 


n n 


n n 


n n 












WF 




> 




X 












UD[7:0], LD[7:0] 




LINE 1/241 ) 


LINE 2/242 X LINE 3/243 )( LINE 4/244 )( 


- )(lINE 23S 


/479)(lINE240/480\ 


/ LINE 1/241 Y LINE 2/242 )( 


















LP 




n 















XSCL 



XSCL: 640 x 3/8 CLOCK PERIODS 




* Diagram drawn with 2 LP vertical blank period 
Example timing for 640 x 480 panel 



JZIX 



JZZ)( 



JZZ)( 



JZIX 



JZIX 
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Active Matrix LCD Panel Interface 



Color TFT 



VSYNC 
HSYNC 
R[5:0], G[5:0], B[5:0] 
D E (WF) 



HSYNC 
CLK (XSCLU) 
D E (WF) 



R[5:0] 
G[5:0] 
B[5:0] 



525 LINES (TYPICAL) 




84 CLOCKS (TYPICAL) CLOCK: 640 CLOCKS 
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Simultaneous Display Interface 



Single Panel Modes 

YD f" 

LP -II 



LP : 480 PULSES 



LP : 45 PULSES 
^ M 



J] n n n ...J J L_^__JL 



WF r 



UD, LD X LINE~1~)( LINE2~X X "-'NE 240 X LINE 241 X X LINE 480 \ / LINE 1 X LINE 2 ) (~ 



Dual Panel Modes 

YD 

LP - 



LP : 240 PULSES LP : 240 PULSES LP : 45 PULSES 



j\ n [I 



WF X 

UD X line7~X line 2 X - 
LD X i-'^^ "-"^^ ■ 



A ..-J n n n n n 



X 



X 



X LINE 240 "X LINE 241 X 
X LINE480 "X LINE 241 X 



X LINE 480 \ X LINE1 X LINE 2 X ~ 



■ X LINE 480 \ / LINE 241 X LINE 242 X ~ 



TFT Panel Modes 



YD 



LP : 480 PULSES 



LP : 45 PULSES 



J 



LP ~]r 

ENAB 



M u u \i u u u u \r 



UD, LD, TFTB X "-"^ei X '-'nez X X ^'ne 240 X line 241 X X "-'ne 48o \ 



X LINEI X LINE 2 X ~ 



CRT 



LP : 480 PULSES 



LP : 45 PULSES 



HRTc ~]i U U U U "U U U U IT 



VRTC 



Red, Blue,Green X linei~X line 2 X X line 240 X~line 241 X X line 48o \ / linei X line 2 X ~ 
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PACKAGE DIMENSIONS 



QFP8-208S1S 



Unit: mm 
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1996 III- GRAPHIC LCD 

DATABOOK controllers 



GRAPHICS 
PRODUCTS 
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■ GRAPHIC LCD CONTROLLERS 



Part Number 


SED1330 


SED1335 


SED1336 


SED1341 


SED1345 


SED1351 


SED1352 


Discontinued? 


No 


No 


No 


No 


No 


No 


No 


Replacement 


— 


— 


— 


— 


— 


— 


— 


Intemal CGROM 


160 chars (5x7) 


160 chars (5x7) 


160 chars (5x7) 










CPU 

Interface 

(Bits) 


68xx 


8 


8 


8 






8, 16 


8, 16 


80xx 


8 


8 


8 






8, 16 


8, 16 


MPU 








4 


4 


8. 16 


8, 16 


ISA 














8, 16 


Digital 
RGB 








1(R orGor B) 


4 (R,G,B.I) 






Display Size 


up to 640x256 
dots at a duty of 
1/256 


up to 640x256 
dots at a duty of 
1/256 


LCD: 640x200. 
TV: 256x200 


adjusted by H/W 
640x200 
640x350 
640x400 
640x480 
720x350 

"jnci^fA on 
/ ^UX4oU 


adjusted by S/W 
640x200 
640x350 
640x400 
640x480 


max. duty of 

1/1024 

up to 
1024x1024 


1/1024 single 

mode, 
1/2048 dual 

mode, 
640x480, 
320x200 


Frame Buffer 
Support 


D4r\t> on AM 


D4l\b bKAM 


CAl^D CDA^/I 

D4l\b oKAM 


4UI\D oKAM 


4uf\D oKAM 


b4Kb oHAM 




Frame Buffer Data 
Bus Width (bits) 


8 


8 


8 


8 


8 


16 


8/16 


fclk,max (MHz) 


10 


10 


10 


11.2 




12.5 


22 


fosc (MHz) 


10 


10 


10 


34 


30 


14.29 


25 


Supply voltage 


5V 


X 


X 


X 


X 


X 


FOA 


X 


3V 




X 


X 




X 


FLB 


X 


Gray shade 
levels 


2 


X 


X 


X 


X 








4 












X 


X 


8 










X 






16 














X 


Display Data 
Bus (bits) 


4 


X 


X 


X 


X 


X 


X 


X 


8 








X 


X 


X 


X 



(continued) 



■ GRAPHIC LCD CONTROLLERS (continued) 



Part Number 


SED1330 


SED1335 


SED1336 


SED1341 


SED1345 


SED1351 


SED1352 


Control Register 


3 layers, smooth 
scrolling, inverse 
video, text and 
graphic display 


3 layers, smooth 
scrolling, inverse 
video, text and 
graphic display 


LCD/TV support, 
3 layers, smooth 
scrolling, inverse 
video, text and 
graphic display 


Set by digital 
switches or MPU 
for panel size, 
panel timing, 
clock select 


Set by ROM or 
MPU for panel 
size, panel 
timing, clock 
select 


2 layers, data 
OR function, 
smooth 
scrolling, 
overlay, inverse 
video 




Panel Type 


Passive 


X 


x 


X 


X 


X 


X 


X 


TV 






ntsc/pal 










Package 


QFP 


FBA 
(QFP5-60pin), 

FBB 
(QFP6-60pin) 


FOA 
(QFP5-60pin), 

FOB 
(QFP6-60pin) 


FOA 
(QFP6-60pin) 


FOE 
(QFP5-80pin) 


FOA 
(QFP5-80pin) 


FOA 
(QFP5-100pin), 
FLB 

(QFP15-100pin) 


FOA 
(QFP5-100pin) 


Page Number 


125 


139 


153 


165 


185 


197 


215 



Notes: 1 . Some packages of certain parts labeled with # are still under development. 



SED1330 




CMOS GRAPHIC LCD CONTROLLER 



This part is replaced by SED1 335. Some pin differences between SED1 330 and SED1 335 exist. Please check 
SED1335 data sheet. S-MOS Systems, Inc., will continue to support existing designs which use SED1330. 



DESCRIPTION 

The SED1 330 is a CMOS low-power dot matrix liquid crystal graphic display controller. The device stores in 
external RAM display data sent by an 8-bit microcomputer, and generates all the signals required by the LCD 
drivers. The LSI incorporates an internal character generator ROM which supports user-defined characters 
(also an external CGROM can be supported). 

The SED1 330 can be interfaced to high-speed microprocessors such as the Intel family or Motorola family. 
The controller supports a set of rich commands that will allow the user to create a layered display of characters 
and graphics. 

Also, the controller functions as a pipeline buffer between the MRU and display memory so that low-cost, 
medium-speed SRAM can be used. 



■ FEATURES 

• CMOS low-power graphic and character display 
controller 

• Selectable MRU interface is compatible with both 
the Intel family and the Motorola family 

• Smooth scrolling support: 

Horizontal and vertical scroll 

Scrolling of selected areas of the display 

• Multimode display: 

2 layers of overlapping character and graphics 

3 layers of overlapping graphics 

• Selectable display synthesis: 
Inverse video 

Flashing display, cursor on/off/blink 
Under and bar cursor, block cursor 
Simple animation 



• Programmable cursor 

• Internal character generator ROM 

• Supports external character generator ROM: 

8 X 8 or 8 X 1 6 pixel characters 

Allows mixing of ROM and RAM character sets 

• Supports 64K bytes of memory: 
2 of 32Kx8 100ns SRAM 

or 8 of 8Kx8 100ns SRAM 

• Display duty 1/2 to 1/256 

• Low power dissipation 5mA (typical) 

0.05|aA (typical), standby 

• Logic power supply 4.5 to 5.5V 

• Package Plastic QFP5-60 pin (FBA) 

Plastic QFP6-60 pin (FBB) 



SYSTEM BLOCK DIAGRAM 



CPU 



68xx 

aoxx 



DATA 



CONTROL 



SED1330F 



SRAM 



LCD 
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■ BLOCK DIAGRAM 



Video RAM 



CG RAM 



External 
CG ROM 



LCD 



iJ 



VRAM Interface 



Cursor 
Address 
Controller 



Display 
Address 
Controller 



I/O Register 



Refresh 




Address 


Dot Counter 


Counter 





LCD Controller 









Layered 




CG ROM 




Display 








Controller 



MRU Interface 



OSC 



HDH 



■ PINOUT 
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■ PIN DESCRIPTIONS 



Pin Name 


Pin No. 


I/O 


Functions 


SED1330FBA 


SED1330FBB 


XG 


54 


17 


1 


Oscillator terminal 


XD 


55 


18 





Oscillator terminal 


Vdd 


58 


21 


+5V 


Power supply 


Vss 


13 


36 


GND (OV) 


Power supply 


SEL1,2 


53*52 


16«15 


1 


MPU interface format selection 


DO to D7 


59 to 60 
1 to 6 


22 to 29 


I/O 


Data bus 


AO 


57 


20 


1 


Data type selection 


RD 


50 


13 


1 


80 series Read strobe signal 
68 series "E" clock 


WR 


51 


14 


1 


80 series Write strobe signal 
68 series R/W signal 


CS 


56 


19 


1 


Chip select 


RES 


47 


10 


1 


Reset 


VAO to VA15 


43 to 30 
28 to 27 


6 to 1 
59 to 50 





VRAM address bus 


VDO to VD7 


26 to 19 


49 to 42 


I/O 


VRAM data bus 


VR/W 


44 


7 





VRAM R/W signal 


VCE 


45 


8 





Memory control signal 


XDO to XD3 


10 to 7 


33 to 30 





Dot data output bus to X driver 


XSCL 


12 


35 





Dot data shift clock for X driver 


XECL 


11 


34 





Chip enable shift clock for Y driver 


LP 


14 


37 





Dot data latch pulse 


WF 


15 


38 





Frame signal 


YSCL 


18 


41 





Scan data shift clock for Y driver 


YD 


17 


40 





Scan data output 


YDIS 


16 


39 





Power down signal when display OFF 



NC: No Connection 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage 


Vdd 


-0.3 to 7.0 


V 


Input voltage 


Vi 


-0.5 to Vdd+0.5 


V 


Power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to 75 


°C 


Storage temperature 


Tstg 


-60 to 150 


°C 


Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 
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• DC ELECTRICAL CHARACTERISTICS 



(Vdd = 5V±10%, Vss = OV, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Operating voltage 


Vdd 




4.5 


5.0 


5.5 


V 


Register data retention voltage 


VOH 




2.0 




6.0 


V 


1- 1- -J 


High level input voltage 


VlHT 


DO to D7, AO, OS, RD, WR, 


2.2 




Vdd+0.3 


V 


Low level input voltage 


ViLT 


VDO to VD7, l0H= -5.0mA, 


-0.3 




0.8 


V 


High level output voltage 


VOHT 


IOL=5.0mA, VR/W, VCE, 


2.4 






V 


Low level output voltage 


Volt 


REF 






0.4 


V 





High level input voltage 


VlHC 


IOH=1.6mA, l0L= -1.6mA, 


0.8VDD 






V 


M 


Low level input voltage 


ViLC 


SEL1 , 2, SYNC, YD, XDO to 






0.2VDD 


V 





High level output voltage 


VOHC 


XD3, XSCL, XECL, LP, FR, 


Vdd-0.4 






V 


S 


Low level output voltage 


VOLC 


xx^^/^i \ir^it\ /^/^^^r^ 

YSCL, YDIS, OSC1, OSC2 






0.4 


V 




Positive trigger threshold voltage 


Vt+ 


RES* 


O.SVdd 


0.7Vdd 


O.SVdd 


V 


X 


Negative trigger threshold voltage 


Vt- 


0.2Vdd 


O.SVdd 


0.5VDD 


V 


Input leakage current 


Ili 


Vi=Vdd or Vss 




0.05 


2.0 




Output leakage current 


Ilo 




0.10 


5.0 




Average operating current 


Idda 


fosc=10MHz, No load 
(No external V-RAM) 
XG=CS=Vdd 




Q 
O 




mA 


Standby current 


Idds 




0.05 


20 


^lA 


Oscillation frequency 


fosc 


AT X'tal 
XG, XD 


1.0 




10.0 


MHz 


External clock frequency 


fCLK 






10.0 


MHz 


Feed back resistance 


Rf 


0.5 


1.0 


5.0 





RES Input pulse should be longer than 1 .0ms. 
VL5 should be OFF when RES is T". 
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• AC CHARACTERISTICS 

o System Bus READ/WRITE Timing I (8080) 



AO, CS 



WR, RD 



D0~D7 
(WRITE) 

D0~D7 
(READ) 



tAW8 ■ 



- tCYC 



tec 



X 



-toss 



- tACC8 - 



-tAH8 



X 



- tDH8 



"^toHB-^ 



Signal 


Parameter 


Symbol 


Rating 


Unit 


Remark 


Min 


Max 


AO, CS 


Address hold time 


tAH8 


10 




ns 




Address setup time 


tAWB 


30 




ns 




WR, RD 


System cycle time 


tCYC 


*1 




ns 




Control pulse width 


tec 


220 




ns 


CL= 100 pF 




Data setup time 


tDsa 


120 




ns 


+ 1TTL 


DO to D7 


Data hold time 


tDHS 


10 




ns 




RD access time 


tACCB 




120 


ns 






Output disable time 


tOH8 


10 


50 


ns 





*1 . tCYC = 2tc + tec + tCEA + 75 > tAcv + 245 Memory control/movement control commands. 

= 4tc + tec + 30 All other commands. 



129 



SED1330 



System Bus READ/WRITE Timing il (6800) 




Signal 


Parameter 


Symbol 


Rating 


Unit 


Remark 


Min 


Max 




System cycle time 


tCYC6*i 


*2 




ns 




AO, CS, R/W 


Address setup time 


tAW6 


30 




ns 






Address hold time 


tAH6 


10 




ns 






Data setup time 


tDS6 


120 




ns 


CL = 100 pF 


DO to D7 


Data hold time 


tDH6 


10 




ns 


+ 1 TTL 


Output disable time 


tOH6 


10 


50 


ns 






Access time 


tACC6 




120 


ns 




E 


Enable pulse width 


tEW 


220 




ns 





*1 . tcYC6 means a cycle of (CS.E) not E alone. 
*2. tCYce = 2tc + tEW + tCEA + 75 > tACV + 245 .. 

= 4tc + tEW + 30 



. Memory control/movement control commands. 
.All other commands. 
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Signal 


Parameter 


Symbol 


Rating 


Unit 


Remark 


Min 


Max 


EXT 00 


Clock cycle 


tc 


100 




ns 




VCE 


VCE high-level pulse width 


tw 


tc-40 




ns 




VCE low-level pulse width 


tCE 


2tc-40 




ns 






Read cycle time 


tCYR 


*1 




ns 




VAO to VA15 


VCE address setup time (fall) 


tASC 


tc-45 




ns 






VCE address hold time (fall) 


tAHC 


2tc-40 




ns 


CL = 100 pF 


VR/W 


VCE read cycle setup time (fall) 


tRCS 


tc-45 




ns 


+ 1TTL 


VCE read cycle hold time (fall) 


tRCH 


tc/2-35 




ns 






Address access time 


tACV 




*2 


ns 




VDO to VD7 


VCE access time 


tCEA 




*3 


ns 




Output data hold time 


tOH2 







ns 






VCE data off time 


tCE3 







ns 





*1. tCYR = 3tC 

*2. tACV = 3tC- 120 

*3. tCEA = 2tC-120 
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Signal 


Parameter 


Symbol 


Rating 


Unit 


Remark 


Min 


Max 


EXT 00 


Clock cycle 


tc 


100 




ns 




VCE 


VCE HIGH-level pulse width 


tw 


tc-40 




ns 




VCE LOW-level pulse width 


tCE 


2tc-40 




ns 






Write cycle time 


tCYW 


3tc 




ns 






VCE address hold time (fall) 


tAHC 


2tc-40 




ns 




VAO to VA15 


VCE address setup time (fall) 


tASC 


tc-55 




ns 




VCE address hold time (rise) 


tCA 


5 




ns 


CL = 100 pF 




VR/W address setup time (fall) 


tAS 







ns 


+ 1TTL 




VR/W address hold time (rise) 


tAH2 


15 




ns 




VR/W 


VCE write setup time (fall) 


twsc 


tc-55 




ns 




VCE write hold time (fall) 


tWHC 


2tc-40 




ns 






VCE data input setup time (fall) 


tDSC 


twsc -10 




ns 




VDO to VD7 


VCE data input hold time (fall) 


tDHC 


2tc - 30 




ns 






VR/W data hold time (rise) 


tDH2 


10* 


50 


ns 





* Lines VDO to VD7 are latched. 
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o LCD Control Timing 



ROW NO 
LP 



YD 



WF 
YSOL 



WF 
YSOL 



LP 
XSCL 

XD0~XD3 
XECL 

XSCL 
XD0~XD3 

LP 
XECL 
WF(B) 
YD 
YSCL 



_iLii_Ji_A_rL_n_ii___ 



1 frame period 



^TilH-rrrTorTr" 



1 line period 



1^ 




ROW64 



R0W1 



R0W2 



~UT^^_jnj^^ij~un_jijrL^^i^LrLr 



n 



n 



twx- 



tDS 



tL1 



;^ \ 



- toH 



tWL - 



ts2 



- twXE 



tL2 



tLD- 



tcx- 



x: 



tsi ■ 



tDf 



tOHY ■ 



twY 



I 
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Signal 


Parameter 


Symbol 


Rating 


Unit 


Remark 


Min 


Max 


EXT 00 


v-riocrv cycie 


tc 


lUU 




ns 






riising iime 


ir 




oc 
oo 


ns 






railing time 


if 
If 




oc 


ns 




XSCL 


Chift /^l/^/^l^ oi/ola tiiTrt^ 
OlIIIL OIUUK. OyUlU lllliC^ 


tcx 


4TC 




ns 




YQ/^I n]nn\^ niiica «/irlth 
AOOL UlUUiV pUloc WIUUI 


twx 


tCX2 — oU 




ns 




XDO to XD3 


/Hl^to l^^l/^ tii'v^^ 

A-uaia noiu iime 


tDH 


tCX2 — 1 UU 




ns 




A-uaia setup lime 


tos 


tCX2 — 1 UU 




ns 




LP 


L.ctlOll Udld oUlUp Uiilc 


tl c 

ILo 


ICX2 — 1 UU 




ns 




l_r oiyilcl! pUloo WIUUI 


tWL 


tcx4 — yu 




ns 


VDD = 5.0V ± 10% 




AtzoL setup time 


tl ^ 
ILI 


tCX3 — 1 UU 




ns 


CL = 150F 




Atv^L uata nolu lime 


tl o 

tL2 


tc — oU 




ns 




YPPI 


iznauie setup time 


ISI 


tc — oU 




ns 






EzriaDie ueiay time 


tci 
tol 


tc — oU 




ns 






AcoL clocK puise wiutn 


tWXE 


tUXo — OU 




ns 




WF 


1 iiiic ciiiuwciMot/ ui vvr uciciy 


lUr 




100 


ns 




YSCL 


LP delay time against YSCL 


tLD 


tCX4- 100 




ns 




YSCL clock pulse width 


tWY 


tcx4 - 80 




ns 




YD 


Y-data hold time 


tDHY 


tCX6- 100 




ns 
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Signal 


Parameter 


Symbol 


Rating 


Unit 


Remark 


Min 


Max 


CLO 


Time to stable CLO output 
after power-ON 


tOSP 




3 


ms 


RES = H 
20 pF 


Time to stable CLO after 
sleep OFF 


toss 




1 


ms 


EXT 00 


External clock rise time 


tRCL 




15 


ns 




External clock fall time 


tFCL 




15 


ns 


External clock high-pulse width 


tWH 


*1 


*2 


ns 


External clock low-pulse width 


tWL 


*1 


*2 


ns 


External clock cycle 


tCL 


100 




ns 



*1 . (tC - tRCL - tFCL) X 475/1 000 < tWH, tWL 
*2. (tC - tRCL - tFCL) X 525/1000 > tWH, tWL 
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■ EXAMPLE OF APPLICATION 





AO 




A1 




to 




A7 




lORQ 


Q. 






DO 




to 




D7 




RD 




WR 




RESET 



Chip 
Selector 




VA15 
VR/W 
VAO 



_jv DO 
-V to 



RD 
WR 
RES 
XDO 
to 

XD3 

do ,, i 



VDO 
to 
VD7 



G1 



AOto A12 


WE 


SRM2064 


CS1 


(RAMI) 


CS2 


DO to D7 


OE 



A0toA12 


WE 


SRM2064 


CS1 


(RAM7) 


CS2 


DO to D7 


OE 



9r 



,'^VA12 
i"ao to A1 1 I 
I 2732 Cll 
' (EXT.CG) ' 
I _ I 

I DO to D7 CE t 



YSCL 




Dl 


u. 
o 


YDIS 


Q 


laf 


1X1 

(0 


SPU 





(Y Driver) 



IE 



SED1180F 



TT 



SED1180F 
El" _, 



IE 



SED1180F 



Q. CO O O ^ 00 

Z3 X UJ Q -go 



(X Driver) 
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■ CHARACTER CODE TABLE (BUILT-IN CHARACTER GENERATOR) 





Lower 4-bit 


(DO to D3) of Character Code (Hexadecimal) 





1 


2 


3 


4 


5 


6 




8 


9 


A 


B 


c 


D 


E 


F 


|her 4-bit (D4 to D7) of Character Code (Hexadecimal) 


2 




■ 

■ 

■ 


m ■ 


■ ■ 

■ ■ 

■ ■ ■ ■ ■ 

■ ■ 

■ ■ 


■ ■■■ 

■ ■ ■ 

■ ■ 

■ ■ ■ ■ 


. . . 

. .. 

. ■ 


. . 

■ . 

... 

■ . 

. . . 


■ . 
■ 




■ 

■ 


... 

... 
... 


. 

..... 


. . 




. . 


a 

a 


3 


■ ■ ■ 

■ ■ 


■ 

: 
■ 


■ ■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 


=:.|. 


..... 
.... 

. : 

... 




■ 

■ 
■ 


. . 


... 
■ ■ 
. ■ 

.... 


. . . . 


■ . 
. . 

■: 
. 


■ 

■ 


..... 




a a a 

■ ■ 

a 

a 

a 
a 


4 


■ ■■■ 

■ ■ ■ ■ 

■ ■■■ ■ 


■ ■ ■ 

■ ■ 

i-i 


:■": 

■ ■ ■ ■ 


■ 

■ 

■ ■ 
■ ■ ■ 


■ ■ ■ 


..... 

.... 

..... 


.... 

: 


... 

; ■ 

: ■■: 
.... 


. . 
■ ■ 

. . 


■ 

: 

... 


T 


■ . 
. . 

. . 


■ 

■ 

i 

. . . ■ . 


. . 

I":"! 

. . 


■ . 
. . 

. . 


a a 
a a 

■...= 


5 


■ ■ 

■ ■ ■ ■ 

: 


■■■ 
■ ■ 


:— . 

■ ■ 

:" 

■ ■ 


■ 

■ ■ 

■ ■ ■ 


..... 

: 


. ■ 
■ ■ 

: : 

: : 
■ ■ ■ 


: : 

■ 


: : 
: . : 

: : : 
■ ■ 


■ 

: : 


■ ■ 
■ 


. 

■ ■ ■ ■ ■ 


■ 

. 


■ ■ 
..... 

■ ■ . ■ . 

: 


■■: 

: 

. 


■ 

. . 





6 


■ 

■ 


■ ■ ■ 

■:::! 


■ ■ 

■ ■ ■ ■ 


■ ■ ■ ■ 

■ 

■ ■ ■ ■ 


: 

.... 

: : 

.... 


... 


..... 

: 


.... 

... 


I": 

. . 


■ 

■ 

: 

... 


.J 


. . 
. . 


. 

. 

. 


IT: 

... 


. . a 

: : 


a a 
■a. a" 


7 


■ 


■ ■ ■ ■ 
■ ■ 

■ ■ ■ ■ 


■ 


■ ■ ■ ■ 

■ 

■ ■ ■ ■ 


. 

. 

..... 

: 


. ■ 


. . 

: : 
■ ■ 


■ . 

::: 

■ . 


■ ■ 


. . 

... 


■ 


■ 


■ 


■ . 

■ 

. . 


a 

a a a a a 
a 

a 


a 

... a a 
a 


A 






■ 
■ 


■ 








..... 
. ■ 

■ 


■ 

■ . 


..... 
■ \ 


..... 
. 


..... 




... 


:::= 

a 

aaaa 


a a a 
a a a 
a 


B 


■ ■ ■ ■ ■ 


■ 

■ ■ 

y 


■ 

■ 

i 

■ 


■ ■ 

■ ■ 

■ 

■ 


..... 
. 


..... 


..... 
. ■ 

. . 


..... 

. 


.... 

.■ : 
. . 


.... 

.■ : 
■ 


..... 


: : 


■ : 


..... 


a 

aaaaa 
: a" 
a 

a a a 


■ ■ 

■ : 

a 


C 


■ ■ ■ 

■ ■ 


m 


: : : 
■ = : 

■ 

■ 


■ ■ ■ 

■ 
■ 
■ 

■ 


. 

:. 

. a 

: 


■ 

■ 




..... 
. . 
■ . 


■■!■■■ 


: 
■ 

■ 




: 

..... 

.... 


..... 

■ 


■ 

: 


aa:aa 

:l: 

a 


aaaaa 
a 

a a 

a 

■ 




D 


■ ■ ■ ■ 

■ ■ ■ ■ 

■ ■ ■ ■ 


m 

m 

■ ■ 

■ ■ ■ ■ ■ 


■ 
■ 

■ ■ 
■ 

■ ■ 


■ 
■ 

■ ■ ■ 


■ 


..... 


..... 

■ 

..... 


... 


■ . 

■ 

. 


■ ■ 

... 
... 
. . . 


■ ■ 


..... 

: : 
. . 
. . 
..... 


■ 


. 

... 


a 

a a 
a 




1 


■ 


m 
m 


P 


m 
m 


■ 

m 


9 


m 


m 


m 
m 




P 


■ 

m 


m 
m 


I 


m 
m, 


m 
m 



Note: ^ means all dots of 6 x 8 matrix are on. 
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CMOS GRAPHIC LCD CONTROLLER 

• For Medium-Scale LCD 

• Low Operating Voltage 2.7 to 5.0V 

• On-Chip Character Generator ROM 

■ DESCRIPTION 

The SED1 335 is a CMOS low-power dot matrix liquid crystal graphic display controller. The device stores in 
external RAM display data sent by an 8-bit microcomputer, and generates all the signals required by the LCD 
drivers. The LSI incorporates an internal character generator ROM which supports user-defined characters 
(also an external CGROM can be supported). 

The SED1335 can be interfaced to high-speed microprocessors such as the Intel family or Motorola family. 
The controller supports a set of rich commands that will allow the user to create a layered display of characters 
and graphics. 

Also, the controller functions as a pipeline buffer between the MPU and display memory so that low-cost, 
medium-speed SRAM can be used. 



■ FEATURES 

• CMOS low-power graphic and character display 
controller 

• Selectable MPU interface is compatible with both 
the Intel family and the Motorola family 

• Smooth scrolling support: 

Horizontal and vertical scroll 

Scrolling of selected areas of the display 

• Multimode display: 

2 layers of overlapping characters and graphics 

3 layers of overlapping graphics 

• Selectable display synthesis: 
Inverse video 

Flashing display, cursor on/off/blink 
Under and bar cursor, block cursor 
Simple animation 

• Programmable cursor 



• Internal character generator ROM 

• Supports external character generator ROM: 

8 X 8 or 8 X 1 6 pixel characters 

Allowing mixing of ROM and RAM character sets 

• Supports 64K bytes of memory: 

4K bytes of user-definable characters 
60K bytes of display memory 
in 2 of 32Kx8 100ns SRAM 
or in 8 of 8K X 8 100ns SRAM 

• Display duty 1/2 to 1/256 

• Low power dissipation 

5mA (typical) 

0.05|iA (typical), standby 

• Logic power supply 2.7 to 5.5V 

• Package: Plastic QFP5-60 pin (Foa) 

Plastic QFP6-60 pin (Fob) 



SYSTEM BLOCK DIAGRAM 



CPU 



68xx 
80xx 



DATA 



CONTROL 



SED1335 



SRAM 



MONO LCD 
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BLOCK DIAGRAM 



Video RAM 

I CG RAM 



UL 



External 
CG ROM 



Cursor 
Address 
Controller 

— r~ 



VRAM Interface 



Display 
Address 
Controller 

— r~ 



I/O Register 



Refresh 




Address 


Dot Counter 


Counter 





LCD Controller 



Layered 
Display 
Controller 



HI 



MRU Interface 



Oscillator 
Circuit 



5 



LLILU 



DM 



PINOUT 



IE S sill 

11 



55 50 45 40 



60 SED1335F0A 
-| Index 



.0 



10 15 20 



is 



iilllil 
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■ PIN DESCRIPTION 



Pin Name 


Pin No. 


I/O 


Functions 


SED1335FOA 


SED1335FOB 


XG 


54 


17 


1 


Oscillator terminal 


XD 


55 


18 





Oscillator terminal 


Vdd 


58 


21 


+5V 


Power supply 


Vss 


13 


36 


GND(OV) 


Power supply 


SEL1,2 


53«52 


16*15 


1 


MPU interface format selection 


DO to D7 


59 to 60. 1 to 6 


22 to 29 


I/O 


Data bus 


AO 


57 


20 


1 


Data type selection 


RD 


50 


13 


1 


80 series Read strobe signal 
68 series "E" clock 


WR 


51 


14 


1 


80 series Write strobe signal 
68 series R/W signal 


CS 


56 


19 


1 


Chip select 


RES 


47 


10 


1 


Reset 


VA15to VAO 


27 • 28, 30 to 43 


1 to 6, 50 to 59 


O 


VRAM address bus 


VD7 to VDO 


19 to 26 


42 to 49 


I/O 


VRAM data bus 


VWR 


44 


7 





VRAM write signal 


VRD 


46 


9 





VRAM read signal 


VCE 


45 


8 





VRAM chip enable 


XD3 to XDO 


7 to 10 


30 to 33 





Dot data output bus to X driver 


XSCL 


12 


35 





Dot data shift clock for X driver 


XECL 


11 


34 





Chip enable shift clock for X driver 


LP 


14 


37 





Dot data latch pulse 


WF 


15 


38 





Frame signal 


YSCL 


18 


41 





Scan data shift clock for Y driver 


YD 


17 


40 





Scan data output 


YDIS 


16 


39 





Power down signal when display 
is OFF 



NC: No Connection 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage 


Vdd 


-0.3 to 7.0 


V 


Input voltage 


ViN 


-0.3 to Vdd+0.3 


V 


Power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to 75 


°C 


Storage temperature 


Tstg 


-60 to 150 


°C 


Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 
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• DC Electrical Characteristics (1) 

(Vss = OV, Vdd = 4.5 to 5.5V, Ta = -20 to 75X) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Terminal 


Operating voltage 


Vdd 




4.5 


5.0 


5.5 


V 


Vdd 


Register data retention voltag( 


) VOH 




2.0 


— 


6.0 


V 


T 
T 
L 


High level input voltage 


VlHT 




0.5xVdd 


— 


Vdd 


V 


DO to D7, 
AO, CS, RD, 
WR, VDO to 
VD7, VAO to 
VA15, VCE, 
VRD, VWR 


Low level input voltage 


ViLT 




Vss 


— 


0.2xVdd 


V 


High level output voltage 


VOHT 


lOH = -5.0mA 


2.4 


— 


— 


V 


Low level output voltage 


Volt 


lOL = 5.0mA 


— 


— 


Vss+0.4 


V 



M 
O 
S 


High level input voltage 


VlHC 




O.SxVdd 


— 


Vdd 


V 


SEL1, SEL2, 

XD3, XSCL, 
YDIS, LP, 
WF, CLO, 
XECL, YSCL 


Low level input voltage 


ViLC 




Vss 


— 


0.2xVdd 


V 


High level output voltage 


VOHC 


lOH = -2.0mA 


Vdo-0.4 


— 


— 


V 


Low level output voltage 


VOLC 


lOL = 2.0mA 






Vss+0.4 


V 


H 
M 

T 
T 


Positive trigger threshold voltage 


Vt+ 




0.5VDD 


0.7VDD 


0.8VDD 


V 


RES 


Negative trigger threshold voltage 


Vt- 




0.2VDD 


0.3VDD 


0.5VDD 


V 


Input leakage current 


ILI 


ViN = VddA/ss 




0.05 


2.0 


^A 




Output leakage current 


ILO 




— 


0.10 


5.0 


^lA 


Average operating current 


lopr 


fosc = 10MHz, No-load 
256 X 200 dot 




11 


15 


mA 


Vdd 


Standby current 


IQ 


Sleep 
Xg, CS, RD = Vdd 




0.05 


20 


>A 


Vdd 


Oscillation frequency 


fosc 


AT X'tal 


1.0 




10.0 


MHz 


XG,XD 


External clock frequency 


fCL 


Duty 47.5% 


1.0 




10.0 


MHz 


Feed back resistance 


Rf 




0.5 


1.0 


3.0 


MQ 
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• DC Electrical Characteristics (2) 



(Vss = OV, Vdd = 2.7 to 4.5V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Terminal 


Operating voltage 


Vdd 




2.7 


3.5 


4.5 


V 


VDD 


Register data retention voitag< 


J VOH 




2.0 


— 


6.0 


V 


T 

1 

L 


High level input voltage 


VlHT 




O.SxVdd 


— 


Vdd 


V 


DO to D7, 
AO, CS, RD, 
WR, VDO to 
VD7, VAO to 
VA15, VCE, 


Low level input voltage 


ViLT 




Vss 


— 


0.2xVdd 


V 


High level output voltage 


VOHT 


lOH = -3.0mA 


Vdd-0.4 


— 


— 


V 


Low level output voltage 


Volt 


lOL = 3.0mA 


— 


— 


Vss+0.4 


V 


VRD, VWR 



M 

S 


High level input voltage 


VlHC 




O.SxVdd 


— 


Vdd 


V 


SEL1,SEL2, 
YD, XDO to 
XD3, XSCL, 
YDIS, LP, 
WF, CLO, 
XECL, YSCL 


Low level input voltage 


ViLC 




Vss 


— 


0.2xVdd 


V 


High level output voltage 


VOHC 


lOH = -1 .0mA 


Vdd-0.4 




— 


V 


Low level output voltage 


VOLC 


lOL = 1 .0mA 






Vss+0.4 


V 


s 
c 

H 
M 

T 
T 


Positive trigger threshold voltag( 


1 Vt+ 




0.5VDD 


0.7VDD 


0.8VDD 


V 


nlzo 


Negative trigger threshold voltage 


Vt- 




0.2VDD 


0.3VDD 


0.5VDD 


V 


Input leakage current 


ILI 


\/iM _ \/r»pkA/oo 
VIN — VUU/Voo 




0.05 


2.0 


^lA 




Output leakage current 


ILO 


— 


0.10 


5.0 


^lA 


Average operating current 


lopr 


fosc = 6.1MHz, No-load 
256 X 200 dot 




3.5 

(Vdd=3.5V] 


/ .u 


mA 


Vdd 


Standby current 


IQ 


Sleep 
Xg, CS, RD = Vdd 




0.05 


20 


^A 


Vdd 


Oscillation frequency 


fosc 


AT X'tal 


1.0 




8.0 


MHz 


XG,XD 


External clock frequency 


fCL 


Duty 47.5% 


1.0 




8.0 


MHz 


Feed back resistance 


Rf 




0.7 




4.0 


Mn 
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• Timing Diagrams 

o 8080-Family Interface Timing 



tAW8 



WR, RD 



DO to D7 
(Write) 



DO to D7 
(Read) 



- tcYC - 



- tec - 



tAH8 



tDH8 



K 



1-*- tACCB 


i*- toH8 






1 


> 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


AO,CS 


tAH8 


Address hold time 


10 




10 




ns 




tAW8 


Address setup time 












ns 




WR, RD 


tCYC 


System cycle time 


See note 




See note 




ns 




tec 


Strobe pulsewidth 


120 




150 




ns 


CL = 100 




tDS8 


Data setup time 


120 




120 




ns 


PF 


DO to D7 


tDHB 


Data hold time 


5 




5 




ns 




tACC8 


RD access time 




50 




80 


ns 






tOH8 


Output disable time 


10 


50 


10 


55 


ns 





Note: For memory control and system control commands: 
tcYca = 2tc + tec + tCEA + 75 > tACV + 245 
For all other commands: 
tcYCs = 4tc + tec + 30 
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6800-Family Interface Timing 



DO to D7 
(Write) 



DO to D7 
(Read) 



X 



tAH6 



K 



tDH6 







— toH6 
I 







Note: tCYCe indicates the interval dunng which CS is LOW and E is HIGH. 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


AO, 


tcYce 


System cycle time 


See note 




See note 




ns 




CS, 


tAW6 


Address setup time 







10 




ns 




R/W 


tAH6 


Address hold time 












ns 






tDS6 


Data setup time 


100 




120 




ns 


CL = 


DO to D7 


tDH6 


Data hold time 












ns 


100 pF 


tOH6 


Output disable time 


10 


50 


10 


75 


ns 






tACC6 


Access time 




85 




130 


ns 




E 


tEW 


Enable pulsewidth 


120 




150 




ns 





Note: For memory control and system control commands: 
tCYCe = 2tC + tEW + tCEA + 75 > tACV + 245 
For all other commands: 
tCYC6 = 4tC + tEW + 30 
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Display Memory Read Timing 



VDO to VD7 
(SED1335F) 



V 



- tCYR - 



tCE3 h 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


EXT 00 


tc 


Clock period 


100 




125 




ns 


CL = 100pF 


VCE 


tw 


VCE HIGH-level 
pulsewidth 


tc-50 




tc-50 




ns 


tCE 


VCE LOW-level 
pulsewidth 


2tc ~ 30 




2tc - 30 




ns 


VAO to 
VA15 


tCYR 


Read cycle time 


3tc 




3tc 




ns 


tASC 


Address setup time to 
falling edge of VCE 


tc-70 




tc-100 




ns 


tAHC 


Address hold time fronr 
falling edge of VCE 


2tc - 30 




2tc - 40 




ns 


VRD 


tRCS 


Read cycle setup time 
to falling edge of VCE 


tc-45 




tc-60 




ns 


tRCH 


Read cycle hold time 
from rising edge of VCI 


, 0.5tc 




0.5tc 




ns 


VDO to 
VD7 


tACV 


Address access time 




3tc-100 




3tc-115 


ns 


tCEA 


VCE access time 




2tc - 80 




2tc - 90 


ns 


tOH2 


Output data hold time 












ns 


tCE3 


VCE to data off time 












ns 
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o Display Memory Write Timing 



EXT^O 



V 



- tc- 
-tw - 



- tASC - 



A 



.x: 



Ta = -20 to 75°C 



Signal 


oy 1 1 luui 


1 Ctl Cll 1 icioi 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


EXT 00 


tc 


Clock period 


100 




125 




ns 


CL = 
100 pF 


VCE 


tw 


VCE HIGH-level pulse- 
width 


tc-50 




tc-50 




ns 


tCE 


VCE LOW-level pulse- 
width 


2tc - 30 




2tc - 30 




ns 


VAO to 
VA15 


tCYW 


Write cycle time 


3tc 




3tc 




ns 


tAHC 


Address hold time from 
falling edge of VCE 


2tc - 30 




2tc - 40 




ns 


tASC 


Address setup time to 
falling edge of VCE 


tc-70 




tc-110 




ns 


tCA 


Address hold time from 
rising edge of VCE 












ns 


tAS 


Address setup time to 
falling edge of VWR 












ns 


tAH2 


Address hold time from 
rising edge of VWR 


10 




10 




ns 


VWR 


twsc 


Write setup time to 
falling edge of VCE 


tc-80 




tc-115 




ns 


tWHC 


Write hold time from 
falling edge of VCE 


2tc - 20 




2tc - 20 




ns 


VDO to 
VD7 


tDSC 


Data input setup time 
to falling edge of VCE 


tc-85 




tc-125 




ns 


tDHC 


Data input hold time 
from falling edge of VCE 


2tC - 30 




2tc - 30 




ns 


tDH2 


Data hold time from 
rising edge of VWR 


5 


50 


5 


50 


ns 



Note: VDO to VD7 are latching input/outputs. While the bus is high impedance, VDO to VD7 retain the write data until the data read 
from the memory is placed on the bus. 
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SLEEP IN Command Timing 



VCE 
WR 

(command input) 
YDIS 



SLEEP IN write 
tWRL 



SYSTEM SET write\ 



tWRD 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


WR 


tWRD 


VCE falling-edge delay 
time 


*1 




*1 




ns 


CL = 
100 pF 


tWRL 


YDIS falling-edge delay 
time 




*2 




*2 


ns 



Notes: 

1 . twRD = 18tc + toss + 40 (toss is the time delay from the sleep state until stable operation) 

2. twRL = 36tc X [TC/R] x [L/F] + 70 



External Oscillator Signal Timing 




Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


EXT(^ 


tRCL 


External clock rise time 




15 




15 


ns 




tFCL 


External clock fall time 




15 




15 


ns 


tWH 


External clock 
HIGH-level pulsewidth 


*1 


*2 


*1 


*2 


ns 


tWL 


External clock 
LOW-level pulsewidth 


*1 


*2 


*1 


*2 


ns 


tc 


External clock period 


100 




125 




ns 



Notes: 



1 475 

■ (tc - tRCL - tFCL) X ^QQQ < tWH, tWL 



2 525 

■ (tc - tRCL - tFCL) X > tWH, tWL 
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LCD Output Timing 

The following characteristics are for a 1/64 duty cycle. 



Row 64 
LP 



XDOtoXDS (14) (15) (16): (1) (15) (16) (1) (2) (3) 



(15) (16) (1) 



XSCL 



XDO to XD3 



-twx 



tos 



-toH - 



-tLS - 



-tcx - 



tLD- 



-twL- 



K 



WF(B) 



YD 





tDF 


toHY ► 
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Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 2.7 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 




tr 


Rise time 




30 




40 


ns 


CL = 
100pF 


tf 


Fall time 




30 




40 


ns 


XSCL 


tcx 


oriiTt Clock cycle time 


4tc 




4tc 




ns 


twx 


XbUL Clock puisewidtn 


2tc - 60 




2tc - 60 




ns 


XDO to 

/\UO 


tDH 


A data noia time 


2tc - 50 




2tc - 50 




ns 


tDS 


X data setup time 


2tc — 1 00 




2tc - 1 05 




ns 


LP 


tl o 

iLb 


Laicn Oaia. seiup lime 


2tc - 50 




2tc - 50 




ns 


tWL 


LP pulsewidth 


4tc - 80 




4tc-120 




ns 


tLD 


LP delay time from XSCI 












ns 


WF 


tDF 


Permitted WF delay 




50 




50 


ns 


YD 


tDHY 


Y data hold time 


2tc - 20 




2tc - 20 




ns 



Note: The SED1 335F reads display memory data from the address of the top left corner of the display screen, then scans horizontally 
until it reaches the add ress for the bottom right corner of the display screen . Therefore, each line of X-driver data is sent starting 
from the left side of the display line. 
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■ EXAMPLE OF APPLICATION 





AO 




A1 




to 




A7 




lORD 


Q. 










DO 




to 
D7 




RD 




WR 




RESET 



Chip 
Selector 



I = 
> o 




RD 
WR 
RES 
XDO 



VA15 
VCE 

VWR 
VRD 
VAO 



VDO 
to 
VD7 



AOto A12 


WE 


SRM2064 


CS1 


(RAMI) 


CS2 


DO to D7 


OE 



A0toA12 


WE 


SRM2064 


CS1 


(RAM2) 


CS2 


DO to D7 


OE 



yAi2_ 



, 2732 
I (IXT.CG) 



oe; 

CEr" 



'IL 



LAT 

Dl 

INH 



IE 



Q .gQ 



SED1600F 



IE! 



' El _i 
O 
a. « 



f Recommend X Driver: SED1742F, SED1600F 
LRecommend Y Driver: SED1743F, SED1610F, SED1631 
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■ CHARACTER CODE TABLE (Built-in Cliaracter Generator) 





Lower 4-bit 


(DO to D3) of Cliaracter Code (Hexadecimal) 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


D 


E 


F 


iher 4-bit (D4 to D7) of Character Code (Hexadecimal) 


2 




■ 
■ 

■ 
■ 


■ ■ 


■ ■■■■ 


■ ■ ■ . 
... 

.... 


. . a 
. . . 


. ■ 

... 
. . . 


m 


. 

. 




... 


. 

..... 
. 


. . 




.. 


■ 


3 


■ ■ ■ 

■ ■ ■ 


■ 

"1 


■ 


..... 


. 

::![. 

. 


..... 

"": 


.... 

: : 
... 


..... 


... 
. . 

... 


.... 
. 


:: 


. 




..... 


. 


... 

■ ; 
■ 


4 




!-i 


[■■; 

■ ■ ■ ■ 


... 


!..= 


.... 


..... 
: 


: ... 


a a 

: : 
..... 

: : 


■■■ 

.:. 


: 

. : 
. . 


• .■■ 
r-. 


[.... 


iv: 
: : : 

: : 


:. ■ 
: ■■ 


: : 


5 


■ ■ ■ ■ 


z"'z 
: . : 


■ ■ 

■ ■ 


. . 

... 




1 : 
=...= 


: : 
: : 

■ 


. . 

1:1 

. . 


: : 


: i 

. . 

. 


..... 
..... 


•■■ 

. 


. . 

. 


... 

: 


. 

. ■ 


..... 


6 


■ 


■ 


: 


:"" 

.... 






: 




• : 


. 

.i. 


m \ 


: . 

. . 


. 


::: 


■ : 


. . 


7 


I"" 


■■"■! 


■ 


... 


■■ 

■ 


: .: 

mm m 




::: 

a ■ 


. 

. a 


.... 

■ a a 


. 


■•■ 


: 
: 




. 

. 




A 






■ 


■ 




m m 

m m 


..... 




■ 

. 


..... 

■ : 
. . 


"l 




■!■:= 


"■: 


:::! 


: : : 


B 




■ 


■ 

■ 


■ 


..... 

..!.. 


■ ■ 


. . 


. 


. 


"i 

. 


..... 

: 

....1 


. . 

■ 


. . 


..... 


. . 

"... 


■ : 

. 


C 


■ 

■ 

■ ■ 


■ 

■ 

■■■■■ 
■ 

■ 


■ ■ ■ 

■ ■ ■ 

■ ■ : 

■ 

■ 


..... 

. 


. 

. . 

: ■ 




..... 


..... 


. 

■ . 


: 
: 


: : 




■ 

: 

■ 

. . 


■ 

: 


■i ■ 


..... 




D 


■ ■ ■ ■ 

■ ■ ■ ■ 

■ ■ ■ ■ 


■ 

■ 

■ 

■■■■■ 


■ ■ 

■ ■ 

■ 


m 

... 


. 


... 

: 
. 

..... 


..... 
..... 


... 

..... 


. . 

. 


::: 

... 
. . . 


. 

. . 
. . 


. . 
..... 




: 

... 






1 


P 


m 

m 


9 




m 
m 


y///// 

m 


w 








9 
9a 


1 


m 


m 

m 


■ 


I 
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DESCRIPTION 



CMOS GRAPHIC LCD/TV CONTROLLER 

• For Medium-Scale LCD 

• Output to LCD-Screen 

• Virtual Screen Display RAM 

• Enhanced Control Function 

• Simultaneous LCD & TV Display 



The SED1336 is a CMOS low-power dot matrix liquid crystal graphic display controller with built-in TV 
support. The built-in TV support IC is capable of displaying characters and graphic images simultaneously 
on TV monitors and flat panels. 

The SED1336 has a built-in TV control circuit that generates either NTSC or PAL system synchronous 
signals, memory. The device stores the display data in external SRAM that is sent by an 8-bit microcomputer, 
and generates all the control signals required by the LCD drivers. 

The controller incorporates an internal character generator ROM which supports user-defined characters. An 
external CG ROM can also be supported to provide additional characters. 

The SED1 336 can be interfaced to high-speed microprocessors such as the Intel 80xx family or the Motorola 
68xx family. The controller supports a set of commands that allow the user to create a layered display of 
characters and graphics. 



■ FEATURES 

• Low-power CMOS fabrication 

• Compatible with both Intel 80XX and Motorola 
68XX high-speed MRU 

• Display duty: 

LCD 1/2 to 1/256 can be selected 

TV 256x200 dots 

• Internal and external character generator ROM 

• Simultaneous LCD and TV operation 



• Selectable display synthesis 

• Programmable cursor movement 

• Multimode display: 

2 layers of overlapping character and graphic 

3 layers of overlapping graphic 

• Supports 64K bytes of memory 

• Single power supply 3.0V to 5.5V 

• Package Plastic QFP6-60 pin (Foa) 



■ SYSTEM BLOCK DIAGRAM 



CPU 



DATA 



CONTROL 



SED1336 



MONO LCD 



TV 



SRAM 
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BLOCK DIAGRAM 



CG RAM 



External 
CG ROM 



LCD WITH 
SED1180/SED1190 



VRAM Interface 



I/O Register 



TV 
Controller 



X 



Cursor 




Display 






Refresh 




Address 




Address 






Address 


Dot Counter 


Controller 




Controller 






Counter 





LCD Controller 



CG ROM 



Layered 
Display 
Controller 



MPU Interface 



OSC 



HDH 



■ PIN ASSIGNMENT DIAGRAM 



L-JL-ll-JI-JiCLJL-i^Q. W VJ <JJ U l-l 

>>>>(n>>^-i>x>xxx 



VD3 [ 
VD2 [ 
VD1 [ 
VDO [ 
VA15 [ 
VA14 [ 
VA13 [ 
VA12 [ 
VA11 [ 
VA10 [ 
VA9 [ 
VA8 C 
VA7 C 
VA6 [ 
NO [ 



' 45 




31 1 


46 




30 




SED1336F0A 






Index 




c 

60 




16 


k 1 




15 J 



XD3 

D7 

06 

D5 

D4 

D3 

02 

01 

00 

Vdd 

AO 

OS 

XO 

XG 

SEL1 



i2 S S2 £i! 9|cc|Lup|co o oic 



CILU|Q|C0OOP|D:;rl 
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■ PIN DESCRIPTION 



Name 


Number 


Tvoe 


Description 


VAO to VA5 
VA6 to VA15 


6 to 1 
59 to 50 


Output 


VRAM address bus 


VWR 


7 


Output 


VRAM write signal 


VCE 


8 


Output 


Memory control signal 


VRD 


9 


Output 


VRAM read signal 


RES 


10 


Input 


Reset 


NO 


1 1 , bU 




No connection 


ULU 


I c. 


UUipUT 


Clock output 


RD 


13 


Input 


8080-family; Read signal 
6800-family: Enable clock (E) 


WR 


14 


Input 


8080-family: Write signal 
6800-family: R/W signal 


NT/PL 


15 


Input 


NTSC or PAL TV mode select 


SEL1 


16 


Input 


8080- or 6800-family interface select 


0SC1 


17 


Input 


Oscillator connection 


0SC2 


18 


Output 


Oscillator connection 


CS 


19 


Input 


Chip select 


AO 


20 


Input 


Data type select 


VDD 


21 


Supply 


3.0 to 5.5V supply 


DO to D7 


22 to 29 


Input/output 


Data bus 


XDO to XD3 


30 to 33 


Output 


Data to LCD X-driver 


VSD 


34 


Output 


Video data 


XSCL 


35 


Output 


Data shift clock 


VSS 


36 


Supply 


Ground 


LP 


37 


Output 


Latch pulse 


WF 


38 


Output 


Frame signal 


YDIS 


39 


Output 


Power-down signal when display is blanked 


YD 


40 


Output 


Scan start pulse 


SNC 


41 


Output 


TV sync signal 


VDO to VD7 


42 to 49 


Input/output 


VRAM data bus 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Rating 


Unit 


Supply voltage range 


Vdd 


-0.3 to 7.0 


V 


Input voltage range 


ViN 


-0.3 to Vdd + 0.3 


V 


Power dissipation 


Pd 


300 


mW 


Operating temperature range 


Topr 


-20 to 75 


°C 


Storage temperature range 


Tstg 


-65 to 150 


°C 


Soldering temperature (10 seconds). See note 1 . 


Tsolder 


260 


°C 



1 . The humidity resistance of the flat package may be reduced if the package is immersed in solder. Use a soldering technique 
that does not heatstress the package. 

2. If the power supply has a high impedance, a large voltage differential can occur between the input and supply voltages. Take 
appropriate care with the power supply and the layout of the supply lines. 

3. All supply voltages are referenced to Vss = OV. 

155 



SED1336 



• DC Electrical Characteristics 



Vdd = 4.5 to 5.5V, Vss = OV, Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vdd 




4.5 


5.0 


5.5 


V 


Register data retention voltage 


Vho 




2.0 




6.0 


V 


Input leakage current 


ILI 


Vi = Vdd. See note 6. 




0.05 


2.0 


|LlA 


Output leakage current 


ILO 


Vi = Vss. See note 6. 




0.10 


5.0 


|LlA 


Operating supply current 


lopr 


See note 4. 




11 


15 


mA 


Quiescent supply current 


IQ 


Sleep mode, 
Vosci = Vcs = Vrd = Vdd 




0.05 


20.0 


^lA 


Oscillator frequency 


fosc 


Measured at crystal, 
47.5% duty cycle. 
See note 7. 


1.0 




10.0 


MHz 


External clock frequency 


fCL 


1.0 




10.0 


MHz 


Oscillator feedback resistance 


Rf 


0.5 


1.0 


3.0 


MQ 


TTL 


HIGH-level input voltage 


VlHT 


See note 1 . 


O.SVdd 




Vdd 


V 


LOW-level input voltage 


ViLT 


See note 1 . 


Vss 




0.2VDD 


V 


HIGH-level output voltage 


VOHT 


lOH = -5.0 mA. 
See note 1 . 


2.4 






V 


LOW-level output voltage 


Volt 


lOL = 5.0 mA. See note 1 . 






Vss + 0.4 


V 


CMOS 


HIGH-level input voltage 


VlHC 


See note 2. 


O.SVdd 




Vdd 


V 


LOW-level input voltage 


ViLC 


See note 2. 


Vss 




0.2VDD 


V 


HIGH-level output voltage 


VOHC 


lOH = -2.0 mA. See note 2. 


Vdd - 0.4 






V 


LOW-level output voltage 


VOLC 


lOH = 1 .6 mA. See note 2. 






Vss + 0.4 


V 


Open-drain 


LOW-level output voltage 


VOLN 


lOL = 6.0 mA. See note 5. 






Vss + 0.4 


V 


Schmitt-trigger 


Rising-edge threshold voltage 


Vt+ 


See note 3. 


0.5VDD 


0.7VDD 


O.SVdd 


V 


Falling-edge threshold voltage 


Vt- 


See note 3. 


0.2VDD 


0.3VDD 


0.5VDD 


V 



Notes: 

1 . DO to D7, A O, CS, RD, WR, VDO to VD7, VAC to VA15, 
VRD, VWR and VCE are TTL-level inputs. 

2. SEL1 and NT/PL are CMOS-level inputs. YD, XDO to 
XD3, XSCL, LP, WF, YDIS and CLO are CMOS-level 
outputs. 

3. RES is a Schmitt-trigger input. The pulsewidth on RES 
must be at least 200 [is. Note that pulses of more than a 
few seconds will cause DC voltages to be applied to the 
LCD panel. 

4. fOSC = 10 MHz, no load (no display memory), internal 
character generator, 256 x 200 pixel display. The operat- 
ing supply current can be reduced by approximately 1 mA 
by setting both CLO and the display OFF. 



5. SNC and VSD are n-channei, open-drain outputs. The 
voltage on the outputs should not exceed Vdd as internal 
diodes connect the pins to Vdd (SED1336F only). 

6. VDO to VD7 and DO to D7 have internal feedback circuits 
so that if the inputs become high-impedance, the input 
state immediately prior to that is held. Because of the 
feedback circuit, input current flow occurs when the 
inputs are in an intermediate state. 

7. Because the oscillator circuit input bias current is in the 
order of |xA, design the printed circuit board so as to 
reduce leakage currents. 
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Vdd = 3.0 to 4.5V, Vss = OV, Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vdd 


See note 8. 


3.0 


3.5 


4.5 


V 


Register data retention voltage 


Vho 




2.0 




6.0 


V 


Input leakage current 


ILI 


Vi = Vdd. See note 6. 




0.05 


2.0 


|xA 


Output leakage current 


ILO 


Vi = Vss. See note 6. 




0.10 


5.0 


|iA 


Operating supply current 


lopr 


Vdd = 3.5V. See note 4. 
See note 4. 




3.5 


7.0 


mA 


Quiescent supply current 


IQ 


Sleep mode, 
Vosci = Vcs = Vrd = Vdd 




0.05 


20.0 


|iA 


Oscillator frequency 


fosc 


Measured at crystal, 
47.5% duty cycle. 
See note 7. 


1.0 




8.0 


MHz 


External clock frequency 


fCL 


1.0 




8.0 


MHz 


Oscillator feedback resistance 


Rf 


0.7 




3.0 


Ma 


TTL 


HIGH-level input voltage 


VlHT 


See note 1 . 


O.SVdd 




Vdd 


V 


LOW-level input voltage 


ViLT 


See note 1 . 


Vss 




0.2VDD 


V 


HIGH-level output voltage 


VOHT 


lOH = -3.0 mA. 
See note 1 . 


2.4 






V 


LOW-level output voltage 


Volt 


lOL = 3.0 mA. See note 1 . 






Vss + 0.4 


V 


CMOS 


HIGH-level input voltage 


VlHC 


See note 2. 


0.8VDD 




Vdd 


V 


LOW-level input voltage 


ViLC 


See note 2. 


Vss 




0.2VDD 


V 


HIGH-level output voltage 


VOHC 


lOH =-2.0 mA. See note 2. 


Vdd - 0.4 






V 


LOW-level output voltage 


VOLC 


lOH = 1 .6 mA. See note 2. 






Vss + 0.4 


V 


Open-drain 


LOW-level output voltage 


VOLN 


lOL = 6.0 mA. See note 5. 






Vss + 0.4 


V 


SchmitMrigger 


Rising-edge threshold voltage 


Vt+ 


See note 3. 


0.5VDD 


0.7VDD 


0.8VDD 


V 


Falling edge threshold voltage 


Vt- 


See note 3. 


0.2VDD 


0.3VDD 


0.5VDD 


V 



Notes: 

■ DO to D7, A O, CS, RD, WR, VDO to VD7, VAC to VA1 5, 
VRD, VWR and VCE are TTL-level inputs. 

2. SEL1 and NT/PL are CMOS-level inputs. YD, XDO to 
XD3, XSCL, LP, WF, YDIS and CLO are CMOS-level 
outputs. 

3. RES is a Schmitt-trigger input. The pulsewidth on RES 
must be at least 200 jis. Note that pulses of more than a 
few seconds will cause DC voltages to be applied to the 
LCD panel. 

4. fOSC = 10 MHz, no load (no display memory), internal 
character generator, 256 x 200 pixel display. The operat- 
ing supply current can be reduced by approximately 1 mA 
by setting both CLO and the display OFF. 



5. SNC and VSD are n-channel, open-drain outputs. The 
voltage on the outputs should not exceed Vdd as internal 
diodes connect the pins to Vdd. 

6. VDO to VD7 and DO to D7 have internal feedback circuits 
so that if the inputs become high-impedance, the input 
state immediately phor to that is held. Because of the 
feedback circuit, input current flow occurs when the 
inputs are in an intermediate state. 

7. Because the oscillator circuit input bias current is in the 
order of \iA, design the printed circuit board so as to 
reduce leakage currents. 

8. Vdd = 2.7 to 4.5V (SED1335F) 
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• Timing Diagrams 

o 8080-Family Interface Timing 



AO.CS 



WR, RD 



DO to D7 
(Write) 



DO to D7 
(Read) 



tAW8 



- tec - 



tAH8 



tDH8 



tACCB 



L- toHB 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


AO, CS 


tAH8 


Address hold time 


10 




10 




ns 




tAW8 


Address setup time 












ns 




WR. Rb 


tCYC 


System cycle time 


See note 




See note 




ns 




tec 


Strobe pulsewidth 


120 




140 




ns 


CL = 100 




tDS8 


Data setup time 


120 




120 




ns 


pF 


DO to D7 


tDHB 


Data hold time 


5 




5 




ns 




tACCB 


RD access time 




50 




70 


ns 






tOH8 


Output disable time 


10 


50 


10 


50 


ns 





Note: For memory control and system control commands: 
tCYCS = 2tc + too + tcEA + 75 > tACV + 245 
For all other commands: 
tCYC8 = 4tc + tec + 30 
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6800-Family Interface Timing 



- tCYC - 



R/W 



-tAW6 



-tEW - 



X 



DO to D7 
(Write) 



DO to D7 
(Read) 



- tDS6 - 



- tAcce — ^ 



Note: tCYce indicates tlie interval during wliich CS is LOW and E is HIGH. 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


AO, 


tCYce 


System cycle time 


See note 




See note 




ns 




CS, 


tAW6 


Address setup time 







10 




ns 




R/W 


tAH6 


Address hold time 












ns 






tDS6 


Data setup time 


100 




120 




ns 


CL = 


DO to D7 


tDH6 


Data hold time 












ns 


100 pF 


tOH6 


Output disable time 


10 


50 


10 


70 


ns 






tACC6 


Access time 




85 




120 


ns 




E 


tEW 


Enable pulsewidth 


120 




140 




ns 





Note: For memory control and system control commands: 
tCYCe = 2tC + tEW + tCEA + 75 > tACV + 245 
For all other commands: 
tOYCe = 4tC + tEW + 30 
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Display Memory Read Timing 



- tc- 

-tyv - 



-tcE- 



VAOto VA15 



VDO to VD7 
(SED1335F) 



- tcYR - 



- tcEA - 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


EXT 00 


tc 


Clock period 


100 




125 




ns 


CL = 100pF 


VCE 


tw 


VCE HIGH-level 
pulsewidth 


tc-50 




tc-50 




ns 


tCE 


VCE LOW-level 
pulsewidth 


2tc - 30 




2tc - 30 




ns 


VAO to 
VA15 


tCYR 


Read cycle time 


3tc 




3tc 




ns 


tASC 


Address setup time to 
falling edge of VCE 


tc-70 




tc-100 




ns 


tAHC 


Address hold time from 
falling edge of VCE 


2tc - 30 




2tc - 40 




ns 


VRD 


tRCS 


Read cycle setup time 
to falling edge of VCE 


tc-45 




tc-55 




ns 


tRCH 


Read cycle hold time 
from rising edge of VCI 


- 0.5tc 




0.5tc 




ns 


VDO to 
VD7 


tACV 


Address access time 




3tc-100 




3tc-110 


ns 


tCEA 


VCE access time 




2tc - 80 




2tc - 85 


ns 


tOH2 


Output data hold time 












ns 


tCE3 


VCE to data off time 


^ 









ns 
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Display Memory Write Timing 



EXT(1)0 



- tc- 
-tw - 



"V. 



Ta = -20 to 75°C 



oiyi idi 


oyi 1 luui 


Pci ra motor 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


wwl IVJI LIUi 1 


min 


max 


min 


max 


EXT 00 


tc 


Clock period 


100 




125 




ns 




VCE 


tw 


VCE HIGH-level pulse- 
width 


tc-50 




tc-50 




ns 




tCE 


VCE LOW-level pulse- 
width 


2tc - 30 




2tc - 30 




ns 






tCYW 


Write cycle time 


3tc 




3tc 




ns 






tAHC 


Address hold time from 
falling edge of VCE 


2tc - 30 




2tc - 40 




ns 






tASC 


Address setup time to 
falling edge of VCE 


tc-70 




tc-100 




ns 




VAO to 
VA15 


tCA 


Address hold time from 
rising edge of VCE 












ns 






tAS 


Address setup time to 
falling edge of VWR 












ns 


CL = 
100 pF 




tAH2 


Address hold time from 
rising edge of VWR 


10 




10 




ns 




VWR 


twsc 


Write setup time to 
falling edge of VCE 


tc-80 




tc-110 




ns 




tWHC 


Write hold time from 
falling edge of VCE 


2tc - 20 




2tc - 20 




ns 






tDSC 


Data input setup time 
to falling edge of VCE 


tc-85 




tc-120 




ns 




VDO to 
VD7 


tDHC 


Data input hold time 
from falling edge of VCE 


2tc - 30 




2tc - 30 




ns 






tDH2 


Data hold time from 
rising edge of VWR 


5 


50 


5 


50 


ns 





Note: VDO to VD7 are latching input/outputs. While the bus is high impedance, VDO to VD7 retain the write data until the data read 
from the memory is placed on the bus. 
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SLEEP IN Command Timing 



VCE 
WR 

(command input) 
YDIS 



SLEEP IN write 
tWRL 



SYSTEM SET write"^ 



tWRD 



Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


WR 


tWRD 


VCE falling-edge delay 
time 






*1 




ns 


CL = 
100 pF 


tWRL 


YDIS falling-edge delay 
time 




*2 




*2 


ns 



1. tWRD = 18tc + toss + 40 (toss is the time delay from the sleep state until stable operation) 

2. tWRL = 36tc X [TC/R] x [L/F] + 70 



o External Oscillator Signal Timing 




Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 


EXT<^ 


tRCL 


External clock rise time 




15 




15 


ns 




tFCL 


External clock fall time 




15 




15 


ns 


tWH 


External clock 
HIGH-level pulsewidth 


*1 


*2 


*1 


*2 


ns 


tWL 


External clock 
LOW-level pulsewidth 


*1 


*2 


*1 


*2 


ns 


tc 


External clock period 


100 




125 




ns 



1 475 

■ (to - tRCL - tFCL) X ^QQQ < tWH, tWL 

2 525 

■ (tc - tRCL - tFCL) X ^QQQ > tWH, tWL 
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LCD Output Timing 

The following characteristics are for a 1/64 duty cycle. 



60 I 61 , 62 , 63 I 64 







WF 



- 1 frame time— 



I 



- 1 line time - 



Row 64 
LP 



n 



n 



XDOtoXDS (14) (15) (16) ; (1) (15) (16) (1) (2) (3) 



(15) (16) (1) 



XSCL /' 



-twx 



tos 



X 



-toH - 



-tLS - 



-tcx- 



tLD 



-tWL- 



X 



WF(B) 



YD 





tDF 


tDHY ► 




X 


e 
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Ta = -20 to 75°C 



Signal 


Symbol 


Parameter 


Vdd = 4.5 to 5.5V 


Vdd = 3.0 to 4.5V 


Unit 


Condition 


min 


max 


min 


max 




tr 

ir 


riloc lllllc^ 




OU 




v50 


ns 


CL = 
100 pF 


IT 


Foil timo 




oU 






ns 


XSCL 


tcx 


Qhift ^x/olo timo 
oiiiii Lriuuiv uyuic in lie 










ns 


twx 


AOvyL UlUOIV jJUIocWIUlll 


^IC — DU 




Ofn fin 
^lU — OU 




ns 


XDO to 

XD3 


tDH 


y Hota hr^lH tiino 
A Udld MUlU Ulllc 


cXC — ou 




cA\j — OU 




ns 


tnc 
lUo 


A Udld ociup llMiU 


ptr — 1 no 

^lU t\J\j 




2tc - 1 00 




ns 


LP 


tLS 


Latnh data <3Ptun time 


2tc - 50 




2tC - 50 




ns 


tWL 


LP pulsewidth 


4tc - 80 




4tc-100 




ns 


tLD 


LP delay time from XSCl 












ns 


WF 


tDF 


Permitted WF delay 




50 




50 


ns 


YD 


tDHY 


Y data hold time 


2tc-20 




2tc-20 




ns 



Note: TheSED1336F readsdisplay memory data from the address of the top leftcornerof the display screen, then scans horizontally 
until it reaches the address for the bottom right corner of the display screen. Therefore, each line of X-driverdata is sent starting 
from the left side of the display line. 
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CMOS VIDEO - LCD INTERFACE (VLI) 



■ DESCRIPTION 

The SED1 341 is a VLI (video-LCD interface) for converting previously separated video signals, intended for 
a CRT display, into signals compatible with dot-matrix liquid-crystal displays (LCDs). When sync and data 
separators are added, composite video signals can also be processed. Using the SED1 341 , a compact LCD 
monitor can replace a monochrome CRT display without including additional software or hardware. 

The frame-buffer memory controlled by the VLI accurately matches the high-frequency video signals to the 
low-frequency operation of the LCD unit. Ascreen alignment function forthe adjustment of the display position 
makes it easy to implement an LCD module that is compatible with CRT display. 

Individual selection of the video data screen and LCD panel sizes and a vertical double line display mode allow 
the SED1341 to interface LCDs with the video outputs of a variety of personal computers (PCs). 



■ FEATURES 

• Low-power CMOS technology 

• TTL-compatible signal input 

• Built-in PLL to generate dot clock 

• Screen alignment adjustment via 4-bit bus or 
hardware 

• Horizontal and vertical back porch register 

• Internal oscillator to optimize the frame frequency 
to match the LCD timing 

• Supports vertical flyback time 



• Supports single panel and dual panel 

• Supports 4-bit, 8-bit dual panel and 8-bit single 
panel 

• Supports 40KB SRAM frame buffer 

• Supports screen size from 640 x 200 to 720 x 400 

• Duty cycle 1/100 to 1/496 

• Power-on clear function 

• Single power supply 5V ± 5% 

• Package QFP5-80 pin (Foe) 



AVAILABLE MODELS 

SED1341FOC and SED1341Foe. See the functional comparison table at the end of this data sheet. 



SYSTEM BLOCK DIAGRAM 



PC 



DIGITAL R 



HSYC 
VSYC 



VD 



SED1341 



MONO LCD 



SRAM 
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BLOCK DIAGRAM 



D0-D3 (y 
A0/S5-A2/S3 6- 
CS/S1, WR/S2 O- 




PL0-PL3 Q 



CU, CD PCO 



PLL Program 
Counter/Phase 
Comparator 



0SC1 0SC2 SEL1-SEL13 



Timing Generator 



Scanning Signal 
Generator 



Address Counter 
(Write) 



Address Counter 
(Read) 



S/P 

Converter 



MPX 



o o 



UD0-UD3 
<J) LD0-LD3 

XSCL 
<S LP, YD, WF, YSCL 



O: O 



IVID0-IVID7 



WE 



MAO-MAI 5 



SED1341Foc/SED1341FoE Pin Comparison 



PLO I 

SEL3 I 

PL1 I 

PL2 I 

SEL5 I 

SEL6 I 

SEL7 [ 

SEL8 I 

TEST/LD3 I 

TEST/LD2 I 

TEST/LD1 I 

TEST/LDO 1 

TEST I 

SEL1 I 

SEL2 I 

0SC1 I 



<owcq;2opo!IrTicoD55 55co^coaoDoP>> 
a?^OOcoacOoCOoDoi4a.coro-io-'roco<DO-^ 



70 



75 



SED1341FOE 



65 60 55 50 45 40 



35 



30 



80 5 10 15 20 25 



I SVIM 
I 8VI/\I 
] Wl/M 
1 9VI/\I 
1 9VI/\I 
1 ZVk\l 
1 8VI/\I 
] 6VI^ 
1 01V1/\I 
1 UVIAI 

I ziyn 
] eivi/\i 
] Pi\/vi 

] 91VI/M 

] sn3s 

1 U13S 



CMCOCMt-ocO—ICLU-Q— IC0f^<0'0'*C0CM-i-O^lUI— ^ 

W > s S 2 5 2 5 5 2 uj > ifJ W 



OQQQQ--;0-i>> 
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PINOUT 



Pin 


INUllllJcI 


INdl lit; 


i 
1 




p 


\J\JO 


o 




A 


UU 1 


o 


1 inn 


D 


OCL 1 o 


7 




o 

O 


1 P 


Q 

v7 


WF 
VV 1 


1 n 

1 u 


YD 


1 1 


T OOl— 




V bo 


1 o 


IVIU / 


14 


MD6 


15 


MD5 


16 


MD4 


17 


MD3 


18 


MD2 


19 


MD1 


20 


MDO 



Pin 


Ml imhQi' 
INUIIlUcI 


IMctlllU 


21 






WF 

VV t. 


P*^ 


1 [I.O 1 


Pzl 




p^ 


€^FI 1 1 

OCL 1 1 


Pfi 


CiFI 1P 


P7 


MAI 


28 


MAM 


PQ 


IVIM 1 o 


ou 


MA1P 


O 1 


MA1 1 


'^p 


MAin 


oo 


MAQ 


34 


MA8 


35 


MA7 


36 


MA6 


37 


MA5 


38 


MA4 


39 


MA3 


40 


MA2 



Pin 




INcll llo 


41 
'f 1 


MAI 
IVIM 1 


4P 


MAO 


HO 


QFI Q 


4.4. 


uo 




np 
\Jd. 


4^^ 


ni 


47 


nn 




OO/O 1 


4.Q 


wn/Qp 


ou 


Ao/oq 


R1 


A1 /Q4 

M 1 /O't 


c;p 


r\U/00 


oo 


\/nn 
V uu 




TF^T/^n 

1 C.O 1 / OVJ 


55 


RES 


56 


SEL10 


57 


PCO 


58 


CU 


59 


CD 


60 


PL3 



Pin 


Number 


Name 


fti 

D 1 


VOv-» 


AP 




DO 




fi4 


\/n 

V u 


DO 


PI n 


DO 


QFI q 


D/ 


PI 1 


Do 


PI P 


oy 


QFI 


7n 


QFI ft 


71 
/ 1 


QFI 7 


7P 


QFI ft 


yq 
/ o 


TFQT/i nq 

1 CO 1 /l_UO 


74 


TF<^T/i np 

1 L-O 1 IL.\JC. 


75 


TEST/LD1 


76 


TEST/LDO 


11 


TEST 


78 


SEL1 


79 


SEL2 


80 


0SC1 



Note: TEST pins must be left open as they are wired to individual IC chips inside the package. 
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■ PIN DESCRIPTION 



Pin 






Name 


Number 




Description 


Vdd 


53 


Supply voltage (+5V) 




Vss 


12 


GND 




0SC1 


80 


Oscillator pin (input) 




0SC2 


1 


Oscillator pin (output) 




UDO to UD3 


5 to 2 


X-driver data bus output (upper) 


TEST/LDO to TEST/LD3 


76 to 73 


X-driver data bus output (lower) 


XSCL 


7 


X-driver shift clock output 




LP 


8 


Latch pulse output 




WF 


9 


AC waveform output for LCD 


YD 


10 


Row scanning start data output for Y-driver 


YSCL 


11 


Y-driver shift clock output 




VD 


64 


Video data input 




CK 


63 


Dot clock input 




HSC 


62 


Horizontal sync signal input 


VSC 


61 


Vertical sync signal input 




MAU to MAT O 


AO ti-'w 0"7 


Address bus output to frame buffer memory 


IVIUU TO IVIU/ 


dU 10 1 o 


Data bus I/O to frame buffer memory 


WE 


22 


Write enable signal output 




DO to D3 


47 to 44 


Data input for screen position input 






SEL5 = LOW 


SEL5 = HIGH 


TEST/SO 


54 


TEST 


Scan signal output for digital switch 


A0/S5 to A2/S3 


52 to 50 


Address bus input 


Scan signal output for digital switch 


CS/S1 


48 


Chip select input 


Scan signal output for digital switch 


WR/S2 


49 


Write signal input 


Scan signal output for digital switch 


RES 


55 


Reset signal input 


SEL1 


78 


LCD drive mode select input (single/dual) 


SEL2 


79 


LCD panel line number select input 


SEL3 


66 


LCD panel line number select input 


SEL4 


24 


LCD panel line length select input 


SEL5 


69 


Screen alignment method select input (SW/MPU) (disable/enable) 


SEL6 


70 


LCD panel vertical flyback time select input 


SEL7 


71 


Latch pulse output timing select input (edge/level) 


SEL8 


72 


X-driver interface data bus select input (4-bit, 4 x 2-bit, 8-bit) 


SEL9 


43 


LCD panel vertical flyback line number select input 


SEL10 


56 


Video data vertical line number select input 


SEL11 


25 


Video data vertical line number select input 


SEL12 


26 


Video data line length select input 


SEL13 


6 


Vertical doubleline display select input (enable/disable) 


bbL14 


21 


Horizontal back porch range select input (normal/high) 


PLO 


65 


Polarity select input for video signal VD 


PL1 


67 


Polarity select input for video signal HSC 


PL2 


68 


Polarity select input for video signal VSC 


PL3 


60 


Polarity select input for video signal CK 


PCO 


57 


Program counter output from PLL section 


CU,CD 


58, 59 


Phase comparator output from PLL section 
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■ ELECTRICAL CHARACTERISTICS 

• Absolute Maximum Ratings (Vss = OV) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage 


Vdd 


-0.3 to 7.0 


V 


Input voltage 


Vi 


-0.3 to Vdd+0.3 


V 


Output voltage 


Vd 


-0.3 to Vdd+0.3 


V 


I/O voltage 


Vi/o 


-0.3 to Vdd+0.3 


V 


Output current 


lo 


-10 to 10 


mA 


Power dissipation 


Pd 


250 


mW 


Operating temperature 


Topr 


Oto 70 


°C 


Storage temperature 


Tstg 


-65 to 150 




Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 





• RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vdd 




4.75 


5.00 


5.25 


V 


Supply voltage 


Vss 











V 


• DC CHARACTERISTICS 




(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 


Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Oscillation Frequency 


fosc 


fck = 14.3MHz (640x200) 


fck/3.6 


4.5 


fck/2.28 


MHz 






fck = 16MHz (640x350) 


fck/3.6 


7 


and 


MHz 






fck = 21MHz (640x400) 


fck/3.6 


9 


11.2 


MHz 






fck = 24MHz (640x480) 


fck=3.6 


10 




MHz 


Average Operating 
Current Consumption 


lopr 


fck = 32MHz 
fosc = 12MHz 






40 


mA 


High Level Input Voltage 1 


VlH1 


*1 


2.0 




Vdd+0.3 


V 


Low Level Input Voltage 1 


VlU 




-0.3 




0.8 


V 


High Level Input Voltage 2 


VlH2 


*2 


4.0 




Vdd+0.3 


V 


Low Level Input Voltage 2 


VlL2 




-0.3 




0.8 


V 


High Level Input Voltage 3 


VlH3 


*3 


3.0 




Vdd+0.3 


V 


Low Level Input Voltage 3 


VlL3 




-0.3 




0.6 


V 


High Level Output Voltage 


VOH 


lOH = -2mA *4 


4.35 






V 


Low Level Output Voltage 


Vol 


lOL = 6mA *4 






0.4 


V 


Input Current Leakage 


ILi 


VI-OV to Vdd 


-1 




1 


mA 


I/O Current Leakage 


ILi/o 


Vi/o = OV to Vdd 


-1 




1 


mA 



Notes: 

*1. VD, OK, HSC, VSC, MDO to MD7, AO to A2, OS, WR, SEL9, SEL10 
*2. PLC to PL3, SEL1 to SEL8, SEL1 1 to SEL13, DO to D3 
*3. RES 

*4. Except 0802 Pin 
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• Power-On Clear Function 

VLI has an internal power-on clear function which prevents unusual display after power-on and randonn data 
display of buffer memory outside the display area. 

The reset input makes the power-on clear function enable, and VLI performs as follows: 
Clearing the frame buffer memory 
Blanking the LCD display data 

When the vertical sync signal, VSC, is input after the four to five-frame time following the reset release, the power- 
on clear function is released, and ordinary display operation starts. 



4 to 5 Frames 



RES 



WF 



X 



X 



XDO-7 



— ► LCD Display Data 
Transmission Starts 



VSC 



u u u r 

" m. mx m\ m\ 




VD 



Memory Clear Sequence 
Blanking LCD Display Data 



Power-on Waveforms 



No video data, VD, is input during the memory clear sequence. 

LCD-associated signals, such as shift clock, XSCL, and latch pulse LP are output during reset input. 
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AC CHARACTERISTICS 
LCD Interface Timing Chart 



WF 



1st Frame 



YD 



LP 



LP 



, Data Output 



of 1 St Line> 



tCLP 



I 



XSCL 



160 X 1 



WF 



YD 



LP 



XSCL 



XD, 



'0-3 X 



tSL1 



tsuXD 



tWLPH 



\ 



tSL3 
tSL2 



tLSI 



^thYD-^ 



tr1 



tOFR- 



tsuYDI 



thYD2 



thVDI 



tsuYD2 



-tf1 



tLS2 



tLSS 



tcsc 



•twSCL*^ 



twSCH 



Note: "H" = Vdd x 0.8V 
"U' = Vdd X 0.2V 



Output Signal Reference Level 
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o Oscillation, Output Rise Time, Output Fail Time 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Oscillation 


ti 




2.28«tcck 

and 89.2 




3.6«tcck 


ns 


Output Rise Time 


tri 


C=150pF 






50 


ns 


Output Fall Time 


tfi 


C=150pF 






50 


ns 



Note: tcck is a cycle time of dot clock (tcck = 1/fck) 



o X Driver 

(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


XSCL Cycle Time 


tcsc 


SEL8 = "H" 


2t1 






ns 


SEL8 = "L" 


4t1 


XSCL "H" Pulse Width 


tWSCH 


SEL8 = "H" 


t1-20 


— 


— 


ns 


SELB = "L" 


2t1-20 


XSCL "L" Pulse Width 


tWSCL 


SEL8 = "H" 


t1-20 


— 


— 


ns 


SEL8 = "L" 


2t1-20 


UDo-3, UDo-3 Setup Time 
before XSCL 


tSUXD 


SEL8 = "H" 


t1-30 


— 


— 


ns 


SEL8 = "L" 


2t1-30 


UDo-3, UDo-3 Setup Time 
after XSCL 




SEL8 = "H" 


t1-30 


— 


— 


ns 


SEL8 = "L" 


2t1-30 


XSCL to LP Time 


tSL1 


SEL7 = "H" 


SEL8 = "H" 


0.5t1-30 


— 


— 


ns 


SEL8 = "L" 


t1-30 


XSCL to LP Time 


tSL2 


SEL8 = "H" 


t1-20 


— 


— 


ns 


SEL8 = "L" 


2t1-20 


LP to XSCL Time 


tLSI 


SEL8 = "H" 


1.5t1-50 






ns 


SEL8 = "L" 


3t1-50 


LP to XSCL Time 


tLS2 


SEL8 = "H" 


t1-20 






ns 


SEL8 = "L" 


2t1-20 


XSCL to LP Time 


tSL3 


SEL7 = "L" 


SEL8 = "H" 


0.5t1-40 






ns 


SEL8 = "L" 


t1-40 


LP to XSCL Time 


tLS3 


SEL8 = "H" 


0.5t1-40 






ns 


SEL8 = "L" 


t1-40 


LP Cycle Time 


tCLP 


SEL1 = "H" 


320t1 






ns 


SEL1 = "L" 


640t1 


LP "H" Pulse Width 


tWLPW 


SEL7 = "H" 


SEL8 = "H" 


1.5t1-50 






ns 


SEL8 = "L" 


3t1-50 


SEL7 = "L" 


SEL8 = "H" 


t1-40 






ns 


SEL8 = "L" 


2t1-40 


WF Output Delay Time After LP1 , LP^ 


! tDFR 








100 


ns 



*t1 is an oscillation frequency of X'tal oscillation circuit (t1 = 1/fosc) 
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o Y Driver 



(Vdd = 5V±5%, VSS = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


YD Setup Time 


tSUYDI 




SEL1 


= "H" 


142t1-100 






ns 


before LP, YSCL 


SEL7 = "H" 


SEL1 


= "L" 


302t1-100 






YD Hold Time 


thYD1 


SEL1 


= "H" 


18t1-100 






ns 


after LP, YSCL 




SEL1 


= "L" 


18t1-10 












SEL1 = "H" 


SEL8 = "H" 


141.5t1-100 








YD Setup Time 


tSUYD2 




SEL8 = "L" 


141t1-100 






ns 


before LP, YSCL 




SEL1 = "L" 


SEL8 = "H" 


301.5t1-100 










SEL7 = "L" 


SEL8 = "L" 


301 11 -100 












SEL1 = "H" 


SEL8 = "H" 


17.5t1-100 








YD Hold Time 


thYD2 




SEL8 = "L" 


17t1-100 






ns 


after LP, YSCL 




SEL1 = "L" 


SEL8 = "H" 


17.5t1-100 












SEL8 = "L" 


17t1-100 









*t1 is an oscillation frequency of X'tal oscillation circuit (t1 = 1/fosc) 
Video Signal Interface 



(When PL1 = "L", PL2 = "L", PL3 = "L") 



fhVH 



VSC 



^tsUVM 

f 



Vertical Back Porch, 



\r\r\r\r\r'' 

VD 



INVALID 



HSC 




^ VALID 
INVALID 



CK j\ru\rvrvnjz.r^^ 

VD INVALID )(~nr2~y ~ ~~) (640)( INVALID 

tf2 tr2 



HSC 



CK 



VD 



ITS 



A V 

tsUVD 
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(Vdd = 5V±5%, VSS = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CK Cycle Timer 


tCCK 




29.4 


— 


— 


ns 


CK"H" Pulse Width 


twCKw 




12 


— 


— 


ns 


CK "L" Pulse Width 


twCKL 




12 


— 


— 


ns 


Input Rise Time 


tr2 




— 


— 


5 


ns 


Input Fall Time 


tf2 




— 


— 


5 


ns 


VD Setup Time Before CK 


tSUVD 




16 


— 


— 


ns 


VD Hold Time After CK 


thVD 




2 






ns 


CK Setup Time Before HSC 


tSUCK 




20 






ns 


CK Hold Time After HSC 


thCK 











ns 


HSC Setup Time Before VSC 


tsuvw 




80 






ns 


HSC Hold Time After VSC 


thUM 











ns 



• Memory Interface 
o Read Cycle 



MAO - MAI 5 



MDO ~ MD7 
(Memory -VLI) 



tRCI 













VALID 






tACC 


tOH 



VALID 



> 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Read Cycle Time 


tRC1 




4tCCK 






ns 


Address Access Time 


tACC 








4tccK-17 


ns 


Output Hold Time 


tOH 




10 






ns 
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o Write Cycle 



MA0toMA15 



WE 



MDO ~ MD7 
(Memory^ VLI) 



1 



Us 




tWR 




L. 


VALID 


t 






twP1 






s / 


/ 

tDH 


1 tow 



VALID 



(Vdd = 5V±5%, Vss = OV. Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


Write Cycle Time 


tWC1 




4tCCK 






ns 


Write Pulse Width 


tWD1 




3tccK-13 






ns 


Address Setup Time 


Tab 




0.5tccK-14 






ns 


Address Hold Time 


tWR 




0.5tccK-14 






ns 


Data Setup Time 


tDW 




3tccK-38 






ns 


Data Hold Time 


tDH 




5 






ns 



input, Output Signal Reference Level; "H" = 2.0V "L" = 0.8V 
*tccK is a cycle time of Dot Clock (tccK = 1/fcK). 
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• Register Program 
o Write Method of MPU 



CS 



A0-A2 



D0-D3 



WR 



tsucs 



X 



tsuA 



VALID 



tsuD 



{ VALID 



twWR 



thCS 



thA 



thD 



Input, Signal Reference Level; "H" = 2.0V "L" = 0.8V 



(Vdd = 5V±5%, VSS = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CS Setup Time 


tsUCS 




10 






ns 


CS Hold Time 


thCS 




10 






ns 


A0-A2 Setup Time 


tsuA 




10 






ns 


A0-A2 Hold Time 


thA 




10 






ns 


D0-D3 Setup Time 


tsuD 




50 






ns 


D0-D3 Hold Time 


thD 




10 






ns 


Pulse Width 


twWR 




50 






ns 
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• Data Set Method By Digital Switcli 



SO 


~~\ 1 Frame Time (LCD) 


n_ 


S1 


n 


n 


S2 


n 


S3 


n 


S4 


n 


S5 


n 







so 



S1 



twsH 



twSL 



1\ 



D0~D3 



tsUDS 



thDS 



' Input Signal Reference Level; "H" = 2.0V "L" = 0.8V 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


Scanning Signal "H" Pulse Width 


tWSH 




8t1-150 






ns 


Scanning Signal "OFF" Width 


tWSL 




8t1-150 






ns 


D0-D3 Setup Time 


tSUDS 




100 






ns 


D0-D3 Hold Time 


thDS 











ns 



*t1 is an oscillation frequency of X'tal oscillation circuit (t1 = 1/fosc) 
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PLL Interface 



CK 



PCO 



HSC 



CU 



CD 



— 1 r 

L 


xjuirLTLi'^LrL 


— II — II — 1 

U U L 

1 


1 ' 



























CD 



PCO 



HSC 



CU 



CD 



tCD 



tHD 



A } 



tHU 



twpco 



tcu 



Input Signal Reference Level; "H" = 2.0V "L" = 0.8V 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CU "ON" Delay Time After HSC 


tHU 


CL = 20pF 




22 


40 


ns 


CU "OFF" Delay Time After CK 


tcu 


CL = 20pF 




22 


40 


ns 


CD "ON" Delay Time After CK 


too 


CL = 20pF 




22 


40 


ns 


CD "OFF" Delay Time After HSC 


tHD 


CL = 20pF 




22 


40 


ns 


PCO Delay Time After CK 


tCPCD 


CL = 20pF 






35 


ns 


PCO Pulse Width 


tWPCO 


CL = 20pF 


tccK-25 






ns 
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Reset Input 




(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


RES Pulse Width 


tWRES 




1.0 






ns 



Input Signal Reference Level; "H" = 2.0V "L" = 0.8V 
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EXAMPLE OF APPLICATION: 640 x 200 Dots, 4 bit 2-Bus, 2-Screen Operation 




Recommended X Driver: SED1600F 
Recommended Y Driver: SED1610F 



• 640 X 400 Dots/640 x 350 Dots Connecting to IVIemory 



< Q 

6 6 



15 



§5 



256K SRAM 



SRM20256 (32k x 8) 

640 X 400 Dots/640 x 350 Dots Application Circuit 
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• 640 X 480 Dots Connecting to Memory 



VLI 

I- 

< Q 

^co-'t in ? 

Ol-T-T- o 

<<<< Q 



(MA0-MA14) 15^ 



^ S CO 



ILUIUJ 



13 (MA0-MA12) 



^0\U)<J) >lo 

O 

<o 



64K SRAM 1 piece 
and 256K SRAM 1 piece 



SRM20256 (32k x 8) SRM2264 (8k x 8) 



640 X 480 Application Circuit 



• Example of LCD Module 



SEL 1 = "L" 
SEL 2 = "L" 
SEL 3 = "L" 
SEL 8 = "L" 



LP 
WF 



YD 
XSCL 



UD0-UD3 
LD0-LD3 



LCD Interface Circuit 



EG-8001 (640 X 400 Dots) 



5-2 



O ' 



o 



15-18 



o — ^ 



Vlcd 

LP 

FR 

YDIS 

NC 

DIN 

XSCL 

NC 

UD0-UD3 
LD0-LD3 
El 
EO 



LCD Panel (EG-8001) 
640 X 400 dots 
4bit X 2bus 
2 screen drive 
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• Example of PLL Circuit 



100K 

rAA/\^ 

0.002m, 



fcK 



HSC 



V.C.O. 



Phase Detector 
MC4044 (MOTOROLA) 










CK 




CD 




VLI 


CU 


HSC 




PCO 





to use built-in 
pliase detector 



fCK 


Cu 


Ci 


C2 


R 


14.3 MHz 


1SV73(JRC) 


22pF 


SOpF 


330 Q 


21 MHz 


1S2267 (Toshiba) 


lOpF 


15pF 


510 a 
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DIFFERENCES BETWEEN SED1341Foc and SED1341F0E 



No. 


Name 




U 1 O'f 1 rOE 


■| 




OQPP 
L/OO^: 


2 




1 IfT^ 


Q 
O 


1 inp 


1 inp 


4 


UU 1 


1 ini 

UU 1 


c 
o 


1 inn 
uuu 


1 inn 
uuu 


D 




QPI 1 '5 
OtZL 1 o 


7 




YQPI 
AOL/L 


Q 

o 


1 P1 


1 P 


q 


vv r 


vvr 


1 U 


vn 
T u 


vn 

Y U 


1 ■\ 


Ml I/I PP 
IMU/I_r ^ 


Y OOL 


12 


V oo 


VOO 


13 


\\l\\J 1 


Mnv 

IVIU / 


14 


IVIL/O 


IVIUD 


15 


IvILJO 


IVIUO 


16 




MnA 

iVIL/'+ 


17 


vJWJO 


IVIUO 


18 


MDP 


Kyinp 


19 


^/l^1 

IVILJ 1 


IVIU 1 




IVIL/U 


Mnn 

IVIUU 


P1 


OMO 


Ml 1 
INU 


99 

C.C. 


\A/P 


\A/P 

vv t 


9'^ 


Ml 1 


Ml 1 
INU 


9A 


QPI A 


QPI A 


9R 




QPI 1 1 
OtL 1 1 


PR 


RAQ1 
rVMO 1 


QPI 1P 
OCL 1 C. 


27 


IVIM 1 'f/iVlM 1 O 


^y| A1 1^ 

IVIM 1 o 


28 


^y| A1 4 

MM 1 't- 


N/l A1 A 
IVIM 1 4 


PQ 


^y| A1 Q 

IVI/a I o 


IVIM 1 O 




^/lA1 p 

IVIM 1 c. 


K/l A1 P 
IVIM 1 c. 


31 


IVIM 1 1 


N/l A1 i 
IVIM 1 1 


32 


IVIM 1 U 


IVIM 1 U 


oo 


K/l AO 

iviMy 


N/l AO 

iviMy 


o*+ 


MAS 


MA8 


35 


MA7 


MA7 


36 


MA6 


MA6 


37 


MD5 


MD5 


38 


MA4 


MA4 


39 


MA3 


MA3 


40 


MA2 


MA2 



No. 


Name 


U 1 Oh I rOU 


ni Fnc 
U 1 04 1 rOc 


41 


MA1 
IVIM 1 


MA1 
IVI/A 1 


42 


MAO 


MAO 


43 


Ml j/CFI Q 

1 N W/O^l— v7 


SEL9 


44 


L/O 


uo 


45 


np 

L/C. 


np 


46 


D1 


D1 


47 


nn 


nn 

L/U 


48 


oo/ O 1 


r^/91 

UO/O 1 


49 


WR/<^P 


WR/S2 


50 


AP/^*^ 

rV^/OO 


AP/Q*^ 

rV^/OO 


51 


A1/S4 


A1/S4 


52 


A0/S5 


A0/S5 


53 


VDD 


VDD 


54 


NI J/9n 

OVJ 


NI J/^n 

IM U/ Ovy 


55 


RES 


RES 


56 


IM VJ/ 1 1 O 


SEL10 


57 


PCO 


PCO 


58 


cu 


CU 


59 


rn 


nn 

UU 


60 


PI 

r l_0 


PI 

r L.O 


61 


V OO 


V ou 


62 


noo 


nou 


63 


PK 

OlV 


Ui\ 


64 


vn 

V L/ 


vn 

V u 


65 


PLO 


PLO 


66 


Ou-I_0 


SEL3 


67 


PL1 


PL1 


68 


PI P 


PI P 


69 


Ot-L.O 


c;fi r 


70 


Ml 1/QFI fi 


Omi— Q 


7-| 


Ml l/QFl 7 


SEL7 


72 


Ml 1/QFI ft 
INU/ Ol_I_0 


9FI ft 

OC-l-O 


73 


NU/i n*^ 


NU/I IT^ 

INU/LUO 


74 


NU/LD2 


NU/L D2 


75 


NU/LD1 


NU/LD1 


76 


NU/LDO 


NU/LDO 


77 


SEL 


NU 


78 


SEL1 


SEL1 


79 


SEL2 


SEL2 


80 


0SC1 


0SC1 



NU = Not Used. NU terminals must be open since they are wired to individual IC chips in the package. 
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• Functional Comparison Table 



Item 


SED1341FOC 


SED1341FOE 


640 X 200 








640 X 350 


O 





640 X 400 








640 X 480 








720 X 350 


X 





720 X 400 


X 





Automatic Centering Display 


X 





Automatic Horizontal Line Blanking 


X 





PLL Counter Dividing Ratio 


1/706 to 1/961 


1/514 to 1/1025 


Frame Buffer Memory 


SRAM/DRAM 


SRAM 


ITS (Half Tone) Display 





X 


XECL (X-Driver Enable Clock) (output) 





X 



O: Possible 
X: Not Possible 
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CMOS VIDEO - LCD INTERFACE (VLI) 

• 8 Levels of Gray Scale 



■ DESCRIPTION 

The SED1345 is a video-LCD interface (VLI) developed for a dot matrix LCD display system. It converts 
separate video signals for CRT display into signals for LCD. 

The SED1 345 can use a conventional LCD driver to display data at eight gradation levels corresponding to 
digital video signal data I, R, G and B. The on-chip color pallet for gradation display allows setting of any 
gradation level for each of the 16 colors on the CRT display. 

A 640 X 480 dot panel with eight gradation levels can be driven using only 256K bits of frame buffer memory. 
This leads to a significant reduction in system memory cost. 

With the SED1 345, the user can select not only a display size but a display area to configure a display panel 
of flexible size from 640 x 200 dots to 640 x 480 dots (maximum). These LCD display sizes are compatible 
with various display modes such as CGA® and EGA®. 



■ FEATURES 

• Low-power CMOS technology 

• TTL-compatible signal input 

• LCD display size: 

Horizontal: 640 dots 

Vertical: 200, 350, 400, 480 lines 

• Supports 8 levels of gray shade 

• Supports single panel and dual panel 

• LCD driver interface:4 bits bus and 4 bits x 2 bus 



• Register programming by 4 bits 

• Maximum dot clock: 30 MHz 

• Supports 40KB SRAM frame buffer 

• Duty cycle: 1/200 to 1/480 

• Power-on clear function 

• Single power supply: 5V ± 5% 

• Package: QFP5-80 pin (FOA) 



SYSTEM BLOCK DIAGRAM 



PC 



DIGITAL R 



DIGITAL G 



DIGITAL B 



HSYNC 



VSYNC 



SED1345 



MONO LCD 



SRAM 
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■ BLOCK DIAGRAM 



AO DO 
A4 D3 



I.R. G. B. Q 



CK 
HSC 
VSC 



Gradation 

Signal 
Generator 







Color 
Pallet 



Video 
Signal 
Interface 



Timing 
Generator 



MDO 
MD7 



Address 
Counter 
(WR) 



Address 
Counter 
(RD) 



LCD 
Driver 
Control 




MAO 
MA15 



PIN OUT 



<<<T. JJrn ^ << 

ODcoc/)Cozzmrn2:>>>>><OoDDDWCiz: 
PsDCOOOCCconCo^iow^Iicoo-irowCOOC 



I 

R 
G 
B 
NU 
NU 
NU 
NU 
LD3 
LD2 
LD1 
LDO 
UD3 
UD2 
UD1 
UDO 




65 60 







^80 5 



55 50 



SED1345 



10 15 



O 



OVI/M 
l-VI/M 
SVIAI 

evi/M 

Wl/M 
SVI/M 
9VI/\I 
ZVIAI 
8VIAI 
6V1/\I 
l-VI/M 
I. l-VI/M 
S l-VI/M 
e l-VI/M 
t- l-VI/M 
91VI/M 



DQ(033— l-JQ.U-Q-JDr^<Din'*C0(MT-OUJC0QUJ 
ZQ<0zzOO-i^>O2QClQQQQQQOC0Q^ 
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■ PIN OUT 



No. 


Name 


1 


NU 


2 


VDD 


3 


VSS 


4 


NU 


5 


NU 


6 


XECL 


7 


XSCL 


8 


LP 


9 


WF 


10 


YD 


11 


YSCL 


12 


NU 


13 


MD7 


14 


MD6 


15 


MD5 


16 


MD4 


17 


MD3 


18 


MD2 


19 


MD1 


20 


MDO 



No. 


Name 


21 


OE 


22 


VSS 


23 


VDD 


24 


WE 


25 


MAI 5 


26 


MAM 


27 


MA13 


28 


MA12 


29 


MA11 


30 


MA10 


31 


MA9 


32 


MA8 


33 


MA7 


34 


MA6 


35 


MA5 


36 


MA4 


37 


MA3 


38 


MA2 


39 


MA1 


40 


MAO 



No. 


Name 


41 


NU 


42 


VDD 


43 


VSS 


44 


D3 


45 


D2 


46 


D1 


47 


DO 


48 


CS 


49 


WR 


50 


A4 


51 


A3 


52 


A2 


53 


A1 


54 


AO 


55 


NU 


56 


SEL 


57 


RES 


58 


NU 


59 


NU 


60 


HSC 



No. 


Name 


61 


VSC 


62 


VSS 


63 


VDD 


64 


CK 


65 


1 


66 


R 


67 


G 


68 


B 


69 


NU 


70 


NU 


71 


NU 


72 


NU 


73 


LD3 


74 


LD2 


75 


LD1 


76 


LDO 


77 


UD3 


78 


UD2 


79 


UD1 


80 


UDO 



Note: NU = Pin is Not Used 

The NU pin is wired to tlie IC chip inside the package, and must be held open. 



■ PIN DESCRIPTION 



Pin Name 


Pin No. 


Function 


VDD 


2, 23, 42, 63 


+5V power 


VSS 


3, 22, 43, 62 


GND 


UDO to UD3 


80 to 77 


Data bus output to X-driver 


LDO to LD3 


76 to 73 


Data bus output to X-driver 


XSCL 


7 


Shift clock output to X-driver 


LP 


8 


Latch pulse output 


XECL 


6 


Enable shift clock output to X-driver 


WF 


9 


LCD AC signal output 


YD 


10 


Scanning start data output to Y-driver 


YSCL 


11 


Shift clock output to Y-driver 


1, R, G, B 


65 to 68 


Video data input 


CK 


64 


Dot clock input 


HSC 


60 


Horizontal sync signal input 


VSC 


61 


Vertical sync signal input 


MAO to MAI 5 


40 to 25 


Address bus output to frame buffer memory 


MDO to MD7 


20 to 13 


Data bus input/output to frame buffer memory 


WE 


24 


Write enable signal output 


OE 


21 


Output enable signal output 


DO to D3 


47 to 44 


Data bus input for writing registers 


AO to A4 


54 to 50 


Address bus input/output for writing registers 


CS 


48 


Chip select signal input 


WR 


49 


Write signal input 


SEL 


56 


Register write mode selection input (ROM/MPU) 


RES 


57 


Reset signal input 
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■ ELECTRICAL CHARACTERISTICS 

• Absolute Maximum Ratings (Vss = OV) 



Parameter 


Symbol 


Condition 


Ratings 


Unit 


Supply Voltage 


Vdd 


Based on Vss 


-0.3 to 7.0 


V 


Input Voltage 


Vi 




-0.3 to Vdd+0.3 


V 


Output Voltage 


Vd 




-0.3 to Vdd+0.3 


V 


I/O Voltage 


Vi/o 




-0.3 to Vdd+0.3 


V 


Output Current/Pin 


lo 




-10 to 10 


mA 


Power Dissipation 


Pd 




250 


mW 


Operating Temperature 


Topr 




Oto 70 


°C 


Storage Temperature 


Tstg 




-65 to 150 




Soldering Temperature and Time 


Tsol 




260°C, 10s (at lead) 





• Recommended Operating Conditions ^^^^ 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Supply Voltage 


Vdd 




4.75 


5.00 


5.25 


V 



• DC Characteristics 

(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Average Operating 
Current Consumption 


lopr 


fck=24MHz 






40 


mA 


High Voltage Input Voltage 1 


VlHI 


*1 


2.0 




Vdd+0.3 


V 


Low Level Input Voltage 1 


ViLI 




-0.3 




0.8 


V 


High Level Input Voltage 2 


VlH2 


*2 


4.0 




Vdd+0.3 


V 


Low Level Input Voltage 2 


VlL2 




-0.3 




0.8 


V 


High Level Input Voltage 3 


VlH3 


*3 


3.0 




Vdd+0.3 


V 


Low Level Input Voltage 3 


VlL3 




-3.0 




0.6 


V 


High Level Output Voltage 


VOH 


lOH = -2mA 


4.35 






V 


Low Level Output Voltage 


Vol 


lOL = 6mA 






0.4 


V 


Input Current Leakage 


ILi 


VI = OV to Vdd 


-1 




1 


|iA 


I/O Current Leakage 


ILi/o 


Vl/0=OVtoVDD 


-1 




1 


^A 



*1 Pad: 1, R, G, B, OK, HSC, VSC, MDO to MD7, AO to A4, OS, WR 
*2 Pad: DO to D3, SEL 
*3 Pad: RES 

(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Output Rise Time 


tri 


CL = 150pF 






50 


ns 


Output Fall Time 


tfl 


CL= 150pF 






50 


ns 
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• AC CHARACTERISTICS 
o LCD Interface Timing Chart 



Dat a Output of 1st L ine 



WF 
YD 
LP 

LP 
XECL 
XSCL 



64 Dots 



I 



WF 

YD 

LP 

LP 
XECL 

XSCL 



tOFR 



twLPH 



/ tsULP 



tWECH 



tHLP 



X. 



tsUYDI 



tsUYD2 



tHYD1 



tHYD2 



tSL1 



tSL3 



UD0-UD3 
LD0-LD3 — 



tsUXD 



tsi-2 



tLS1 



tES1 



tLS2 
tLS3 



tHXD 



tES2 



twSCL 



tcsc 



twSCH 



K 



Output Signal Reference Level: "H" = Voo x 0.8V 

"L" = Vdd X 0.2V 
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o X Driver 

(Vdd = 5V±5%, VSS = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


XSCL Cycle Time 


tcsc 


OC «LJ'» 

ob = H 


O'l-i 






ns 


OO "I " 

ob = L 


4t 1 


XSCL "H" Pulse Width 


tWSCH 


OC «LJ" 

ob = M 


tl— 




_ 


ns 


OC "1 " 

ob = L 


04■^ on 


XSCL "L" Pulse Width 


tWSCL 


0£J «LJ" 

ob = M 


on 


_ 


_ 


ns 


ob = L 


otH on 


UDO-3, LDO-3 Setup Time 
ueiore aoul 


tSUXD 


S6 = "H" 


+1 on 








ns 


S6 = "L" 


oti on 
<iu— oU 


UDO-3, LDO-3 Hold Time 
aner aoul 


tHXD 


S6 = "H" 


oi on 


_ 


_ 


ns 


S6 = "L" 


o+i on 


XSCL to LP Time 


tSL1 


S5 = "H" 


S6 = "H" 


n c+^ on 
U.btl— oU 


_ 


_ 


ns 


S6 = "L" 


t1 on 

n— ou 


XSCL to LP Time 


tSL2 


S6 = "H" 


ti on 




_ 


ns 


S6 = "L" 


o+H on 


LP to XSCL Time 


tLS1 


S6 = "H" 


•\ cti cn 




_ 


ns 


S6 = "L" 


Oti cn 
oil — bU 


LP to XSCL Time 


tLS2 


S6 = "H" 


+i on 




_ 


ns 


S6 = "L" 


Oti on 


XSCL to LP Time 


tSL3 


S5 = "L" 


S6 = "H" 


n ctH >in 






ns 


S6 = "L" 


ti /in 
Tl— 4U 


LP to XSCL Time 


tLS3 


S6 = "H" 


n C+i Ad 

U.otl — 4U 






ns 


S6 = "L" 


t1-40 


LP Cycle Time 


tCLP 


SO = "H" 


320t1 




_ 


ns 


SO = "L" 


b4Ul 1 


LP, YSCL "H" Pulse Width 


tWLPH 


S5 = "H" 


S6 = "H" 


H c+H cn 
1 .oil — bU 






ns 


S6 = "L" 


3t1-50 


S5 = "L" 


S6 = "H" 


t1-40 


— 


— 


ns 


S6 = "L" 


OtH Af\ 

^tl — 4U 


Lr betup 1 ime Detore acOL 


tSULP 


S5 = "H", S6 = "H" 


f i cn 
tl— bU 






ns 


1 P HnlH Timo after YPPI 


tHLP 


S5 = "H", S6 = "H" 


n ctl_zin 






ns 


XSCL to XECL Time 


tES1 


S5 = "H", S6 = "H" 


0.5t1-30 






ns 


XECL to XSCL Time 


tES2 


S5 = "H", S6 = "H" 


0.5t1-^0 






ns 


XECL "H" Pulse Width 


tWECH 


S5 = "H", S6 = "H" 


1.5t1-50 






ns 


WF Output Delay Time After LP, YSCL 


tDFR 


S5 = "H", S6 = "H" 






100 


ns 



tl = 2tccK (tccK = dot clock cycle) 
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o Y Driver 

(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


YD Setup Time 


tSUYDI 




SO = 


: "H" 


142t1-100 






ns 


before LP, YSCL 


S5 = "H" 


S0 = 


= "L" 


302t1-100 


— 


— 


YD Hold Time 


thYDI 


so = 


: "H" 


18t1-100 






ns 


after LP, YSCL 




so = 


_ 


18t1-100 


— 


— 








so = "H" 


S6 = "H" 


141.5t1-100 








YD Setup Time 


tSUYD2 




S6 = "L" 


AAA i.A A f\r\ 

141t1-100 


— 


— 


ns 


before LP, YSCL 




SO = "L" 


S6 = "H" 


301.5t1-100 










S5 = T" 


S6 = "L" 


301t1-1 00 












SO = "H" 


S6 = "H" 


17.5t1-100 








YD Hold Time 


tHYD2 




S6 = "L" 


17t1-100 






ns 


after LP, YSCL 




SO = "L" 


S6 = "H" 


17.5t1-100 












S6 = "L" 


17t1-100 









t1 =2tccK (tccK = dot clock cycle) 

(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CK Cycle Time 


tCCK 




33 






ns 


CK "H" Pulse Width 


tWCKW 




12 






ns 


CK "L" Pulse Width 


tWCKL 




12 






ns 


Input Rise Time 


tr2 








5 


ns 


Input Fall Time 


tf2 








5 


ns 


VD Setup Time Before CK 


tSUVD 




16 






ns 


VD Hold Time After CK 


tHVD 




2 






ns 


CK Setup Time Before HSC 


tSUCK 




20 






ns 


CK Hold Time After HSC 


tHCK 











ns 


HSC Setup Time Before VSC 


tSUVH 




80 






ns 


HSC Hold Time After VSC 


tHVM 











ns 


Active Pulse Width HSC 


tWH1 




8tCCK 






ns 


Non-Active Pulse Width HSC 


tWH2 




64tccK 






ns 
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• Memory Interface 
o Read Cycle 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Read Cycle Time 


tRC1 




4tCCK 






ns 


Address Access Time 


tACC 








4tccK-17 


ns 


Output Hold Time 


tOH 




10 






ns 



SRAM Read Cycle 



MAO to MAI 5 



MDO to MD7 
(Memory -^VLI) 



X 



tRCI 



VALID 



tACC 

-i 



VALID 



toi 

3 
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Write Cycle 



Write Cycle 



MAO to MA15 



WE 



MDO to MD7 
(VLI -^Memory) 



X 



tAS 



twci 



VALID 



tWP1 



tow 



VALID 



tWR 



tDH 



I 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


Write Cycle Time 


tWC1 




4tCCK 






ns 


Write Pulse Width 


tWPI 




3tccK-13 






ns 


Address Setup Time 


tAS 




0.5tccK-14 






ns 


Address Hold Time 


tWR 




0.5tccK-14 






ns 


Data Setup Time 


tDW 




3tccK-38 






ns 


Data Hold Time 


tDH 




5 






ns 



Input/Output Signal Reference Level: "H" = 2.0V 
*tccK is the cycle time of dot clock (tccK = 1/fcK). 



"L" = 0.8V 
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• Register Program 

o Write Data Using MPU 



^ tsucs 



tHCS 



cs 



AO to A4 



DO to D3 



WR 



tsUA 



tHA 



VALID 



X 



tsUD 



twWR 



tHD 



_/ 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CS Setup Time 


tsucs 




50 






ns 


CS Hold Time 


tHCSH 




50 






ns 


A0-A4 Setup Time 


tSUA 




50 






ns 


A0-A4 Hold Time 


tHA 




50 






ns 


D0-D3 Setup Time 


tSUD 




100 






ns 


D0-D3 Hold Time 


tHD 




50 






ns 


WR Pulse Width 


tWWR 




50 






ns 
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• Write Data Using ROM 



AO _0_ 
A1 
A2 
A3 
A4 



w^LJiru^uuiiirwLruuii^i oiikRL 

T 



AO 



DO to D3 



tRC2 



tsURM 



VALID 



VALID 



tHRM 



VALID 



VALID 



VALID 



Input/output signal level identification voltages: 
"H" level - 2.0V 
"L" level - 0.8V 



(Vdd = 5V±5%, Vss = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min* 


Typ 


Max 


Unit 


ROM Read Cycle Time 


tRC2 




8t1-100 






ns 


DO to D3 Setup Time 


tSURM 




100 






ns 


DO to D3 Hold Time 


tHRM 




10 






ns 



* t1=2tccK (tccK is a cycle time of dot clock) 
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• Reset Input 




(Vdd = 5V±5%, VSS = OV, Ta = to 70°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


RES Pulse Width 


tWRES 




1.0 






ns 



Input signal reference level: "H" = 2.0V "L" = 0.8V 
tccK is a cycle time of dot clock (tocK = 1/fcK) 



System Configuration 





R 




G 


Personal 


B 


Connputer 


VSC 




HSC 




CK 




640 X 480 
LCD 
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GRAPHICS LCD CONTROLLER 

■ DESCRIPTION 

The SED1351F is a graphics LCD controller capable of controlling medium to large resolution displays. It 
transfers data from MPU to external frame buffer RAM and converts this data to display signals for LCD 
drivers. The SED1 351 F can display images with 4 gray shades and support display duty cycle as high as 1/ 
1024. 

The SED1351 F is designed to achieve high efficiency and data throughput to the LCD. It has a cycle steal 
mode which allows MPU to access frame buffer RAM without interfering with the display operation. The 
SED1 351 F can directly interface with up to eight 64K-bit SRAMs or two 256K-bit SRAMs. 

The SED1 351 F can operate with either 5V or 3V power supply. The 5V version chip is the SED1 351 FOA and 
the 3V version chip is the SED1351 FLB. 



■ FEATURES 

• Low-power CMOS technology 

• 8-bit or 16-bit MPU data interface 

• Direct interface with 80xx, Z80 and 68xxx MPU 

• 4- or 8-bit panel data bus for single panel and 
4-bit bus for dual panel 

• Support logical OR of layers and panel division 

• Smooth vertical scrolling 

• Virtual screen display up to 1024 

• Binary mode (on/off only) generates black & 
white images 

• Gray mode (on/off and two gray steps) gener- 
ates images with 4 gray shades 



• Maximum number of rows 

Binary mode 2048 

Gray mode 1024 

• Maximum number of rows: 

Single panel 1024 

Dual panel 2048 

• Maximum display sizes when 64K-byte SRAMs 
are used: 

Binary mode 2048 x 256 / 1 024 x 51 2 

Gray mode 1 024 x 256 / 51 2 x 51 2 

• Available models: 

SED1351FoA 5V, QFP5-100 pin 

SED1 351 Flb 3V,QFP1 5-1 00 pin 



■ SYSTEM BLOCK DIAGRAM 



CLOCK 



DATA 



CONTROL 



MPU 

80xx 

Z80 

68XXX 



ADDRESS 



SED1351F 



SRAM 

8 of 8K X 8 or 
2 of 32Kx8 
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INTERFACE WITH 8-BIT MPU (Z-80) AND 64K-BIT SRAM (8 of 8K x 8) 



Z80 



MEMRQ 
lOREQ 



RD 
WR 



WAIT 
RESET 
CLK 



DECODER 



MMU 



DECODER 



-0^ 



SED1351F 

A0~A15 

IOCS 
MPUSEL 



lORD 
iOWR 



READY 
RESET 
MPULCK 



VA0~VA12 
VD0-VD7 



VCS0~ VCS7 
VWE 



UD0~UD3,LD0~LD3 



- A0~A12 

- 1/01-1/08 
. CS(0) 

> | WE 

►I A0~A12 
. 1/01-1/08 
. CS(1) 



► A0-A12 
« 1/01-1/08 
• CS(2) 



► A0~A12 

► 1/01-1/08 

► CS{4) 
4 WE 

►I A0~A12 

► 1/01-1/08 

► CS(5) 



' A0~A12 

► 1/01-1/08 

► CS(7) 



Note: Example implementation, actual may vary. 
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■ INTERFACE WITH 16-BIT MPU (8086) AND 64K-BIT SRAM (8 of 8K x 8) 




Note: Example implementation, actual may vary. 
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INTERFACE WITH 16-BIT MPU (68000) AND 256K-BIT SRAM (2 of 32K x 8) 



68000 



FC0,1,2 
AI16-23] 
AS 



A[1-15] 
LDS 
UDS 



MEMRD 
lORD 



VA1~VA15 
VD0~VD7 
VCSO 
VWE 



MEMWR 
lOWR 

AB1-AB15 

ABO 

BHE 



VD8~VD15 
VCS1 



UD0~UD3,LD0~LD3^ 



1/01-1/08 
WE 



1/01-1/08 
WE 



Note: Example implementation, actual may vary. 
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■ SUPPORTED RESOLUTIONS 



Display 

RAM 
rirMVI 


Maximum Display Size 


oHAM 
Type 


UrU 


oHAIVl 
II iici iduc 


Monochrome 


4 Grayscale 


X Y 


X Y 


8K 


256 X 256 


256 X 128 


1 of 8K X 8 


8 bit 


8 bit 


16K 


512 X 256 


256 X 256 


2 of 8K X 8 


8 bit 
16 bit 


8 bit 
16 bit 


24K 


512 X 384 


384 X 256 


3 of 8K X 8 


8 bit 


8 bit 


32K 


512 X 512 


512 X 256 


4 of 8K X 8 


8 bit 
16 bit 


8 bit 
16 bit 


1 of 32K X 8 


8 bit 


8 bit 


48K 


1 DO A \J \ 


yj \ cL A OOH- 


6 of 8K X 8 


8 bit 
16 bit 


8 bit 
16 bit 


56K 


896 X 512 


512 X 448 


7 of 8K X 8 


8 bit 


8 bit 


64K 


1024 X 512 


512 X 512 


8 of 8K X 8 


8 bit 
16 bit 


8 bit 
16 bit 


2 of 32K X 8 


8 bit 
16 bit 


8 bit 
16 bit 



BLOCK DIAGRAM 



RESET 

READY MPUSEL, MPUCLK 

Q Q 



l OCS.LOWR, lORD ^ 

MEMOS, MEMWR, MEMRD ' 



Address Buffer 



Basic Training 
Generation 



0SC1 0SC2 



Control Register 



Refresh 
Address 
Counter 



VRAM 
Control 



VA0 ~ VA15 
VCSO ~ VCS4 



— O- 

VWE 



R1 to 
R15 



Display Timing 
Control 



Display Data 
Control 



O 

VD0~VD15 



KJ LCDENB 



XSCL 
LLP 
^YD 

WF 
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■ ELECTRICAL CHARACTERISTICS 

• SED1351F0A 

• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage 


Vdd 


Vss-0.3 to 7.0 


V 


Input voltage 


Vi 


Vss-0.3 to Vdd+0.3 


V 


Output voltage 


Vo 


Vss-0.3 to Vdd+0.3 


V 


Output current/pin 


lo 


±10 


mA 


Power dissipation 


Pd 


200 


mW 


Supply current 


Idd/Iss 


±40 


mA 


Storage temperature 


Tstg 


-65 to 150 




Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 





• Recommended Operating Conditions 

(Vss = OV) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vdd 




4.5 


5.0 


5.5 


V 


Input voltage 


Vi 




Vss 




Vdd 


V 


Operating temperature 


Topr 




-20 




75 


°C 



202 



SED1351 



o DC Characteristics (FOA) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Static current 


Idds 


ViN = Vdd, Vdd = Max, 
Vss, loH = loL = 








100 


|iiA 


Innut leakaae current ^Tvne 1^ 

II Iky I l^drxCiM w wdllwlll I i VL/^ 1 f 


Ili 


Vdd = 5.5V, 

\/iw — \/nn 
V in — V uUj 

ViL = Vss 


-10 




10 


uA 


High level input voltage 1 (0SC1) 


VlH1 


Vdd = 5.5V 


3.5 








V 


Low level input voltage 1 (0SC1) 


VlL1 


Vdd = 4.5V 








1.0 


V 


High level input voltage 2 (Type 2) 


VlH2 


Vdd = 5.5V 


2.0 


— 




V 


Low level input voltage 2 (Type 2) 


VlL2 


Vdd = 4.5V 






0.8 


V 


High level input voltage 3 (Type 3) 


Vt+ 


Vdd = 5.5V 


4.0 


— 




V 


Low level input voltage 3 (Type 3) 


Vt- 


Vdd = 4.5V 






0.8 


V 


Hysteresis voltage (Type 3) 


Vh 


Vdd = 5V 


0.3 


— 




V 


High level output voltage 1 (Type 4) 


V0H1 


Vdd = 4.5V 
loH = -2mA 
loL = 6mA 


Vdd 
-0.4 






V 


Low level output voltage 1 (Type 4) 


V0L1 






Vss 
+ 0.4 


V 


High level output voltage 2 (0SC2) 


V0H2 


Vdd = 4.5V 
loH = -50|J.A 
loL = 50^A 


Vdd 
-0.4 






V 


Low level output voltage 2 (0SC2) 


VoL2 






Vss 
+ 0.4 


V 



Note: 

Type 1. MEMCS, MEMWR, MEMRD. IOCS, lOWR, lORD, MPUCLK, ABO ~ AB15, BFHE, MPUSEL, RESET, OSC 
Type 2. MEMCS, MEMWR, MEMRD, IOCS, lOWR, lORD, MPUCLK, ABO ~ AB15, BHE, DBG ~ DB15, VDO ~ VD15 
Types. MPUSEL, RESET 

Type 4. DBG ~ DB1 5, READY, VAG ~ VA1 5, VCSG ~ VCS4, VDG ~ VD1 5, VWE, XSCL, LP, WF, YD, UDG ~ UD3, LDG ~ LD3, 
LCDENB 
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• SED1351FLA 

• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage 


Vdd 


Vss-0.3 to 7.0 


V 


Input voltage 


Vi 


Vss-0.3 to Vdd+0.5 


V 


Output voltage 


Vo 


Vss-0.3 to Vdd+0.5 


V 


Output current/pin 


lo 


±24 


mA 


Power dissipation 


Pd 


200 


mW 


Supply current 


Idd/Iss 


±40 


mA 


Storage temperature 


Tstg 


-65 to 150 





• Recommended Operating Conditions 

(Vss = OV) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Supply voltage 


Vdd 




2.7 




3.6 


V 


Input voltage 


Vi 




Vss 




Vdd 


V 


Operating temperature 


Topr 




-20 




75 


°C 
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o DC Characteristics (FLB) 



(Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Static current 


Idds 


ViN = Vdd or Vss, 
Vdd = MAX, Ioh = Iol = 


— 


— 


30 


|LlA 


iii|JUi It/Cli\ciyc L/Uildll ^ i ypc 1 f 


1, 


Vdd = MAX, 
ViH — Vdd, 
ViL = Vss 


— i 




■j 


iiA 


High level Input voltage 1 (0SC1) 


VlH1 


Vdd = MAX 


0.7Vdd 






V 


Low level input voltage 1 (0SC1) 


VlL1 


Vdd = MIN 






0.2Vdd 


V 


High level input voltage 2 (Type 2) 


VlH2 


Vdd = MAX 


0.7Vdd 


— 




V 


L.UW iCrVCi iii|JUL vuiiciyc/ c. \ 1 yp" ^) 


V IL2 


Vdd = MIN 






n PVnn 
U.^ V DD 


y 


High level input voltage 3 (Type 3) 


Vt+ 


Vdd = MAX 


O.SVdd 


— 




V 


Low level input voltage 3 (Type 3) 


Vt- 


Vdd = MIN 






0.2Vdd 


V 


Hysteresis voltage (Type 3) 


Vh 


Vdd = TYP 


0.3 


— 




V 


High level output voltage 1 (Type 4) 


V0H1 


Vdd = MIN 
loH = -1 .5mA 
loL = 3mA 


Vdd 
-0.3 






V 


Low level output voltage 1 (Type 4) 


V0L1 






Vss 
+ 0.3 


V 


High level output voltage 2 (0SC2) 


V0H2 


Vdd = MIN 
loH = -50|aA 
loL = 50|iA 


Vdd 
-0.4 






V 


Low level output voltage 2 (0SC2) 


V0L2 






Vss 
+ 0.4 


V 



Note: 

Type 1 



MEMCS, MEMWR, MEMRD, IOCS, lOWR, iORD, MPUCLK, ABO - 



AB15, SHE, MPUSEL, RESET, OSC 
Type 2. MEMCS, MEMWR, MEMRD, IOCS, lOWR, IORD, MPUCLK, ABO ~ AB15, BHE, DBG ~ DB15, VDO ~ VD15 
Types. MPUSEL, RESET 

Type 4. DBG ~ DB1 5, READY, VAO ~ VA1 5, VCSG ~ VCS4, VDG ~ VD1 5, VWE, XSCL, LP, WF, YD, UDG ~ UD3, LDG ~ LD3, 
LCDENB 
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PIN CONFIGURATION (FOA) 




2^ 



D>-i^l--l|UJOi-CMC0'*lfi<0h-000)OT-CMC0TM0O 

^ < o CO CO CD <<<<<<<<<<59S95959999q 

^[u3lU3 <<<<<< 



PIN CONFIGURATION (FLB) 



|0|'«-|CM|CO W in CO CM 1- O 

o) CO CM 1- o CO CO CO CO CO ■r^^T^T^i-T^ooor^coino 
Q Q Q Q Q Q Q <<<<<<<<<<< Q 
>>>>>>> >>>>>> >>>>>>>>>>>> 





76 




VD8 






VD9 






VD10 






VD11 






VD12 






VD13 






VD14 






VD15 






LCDENB 






XSCL 






LP 






WF 






YD 






UDO 






UD1 






UD2 






UD3 






LDO 






LD1 






LD2 






LD3 






0SC1 






0SC2 
Vss 






Vdd 


100 
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■ PIN DESCRIPTION 



1 . System Connector Terminals (at MPU) 



Pin Name 


Type 


FOA 
Pin No. 


FLB 
Pin No. 


Drv 


Description 


DBO to DB15 


I/O 


30 to 45 


28 to 43 




These pins are interfaced with the MPU data bus. 
When using an 8-bit MPU, connect DB8 to DB15 to 
VDD. 


ABO to AB15 


1 


14 to 29 


12 to 27 




These pins are interfaced with the MPU address bus. 
If multiplexed address signals are used, connect them 
via latch circuits. A control register is selected by ABO 
to AB3. Correspondence of the MPU address bus to 
the VRAM address bus is such that ABi = VAi (where 

1 lo a |Jlii ilUiiiUd^. 


BHE 


1 


13 


11 




This signal is a bus high enable signal where a 16-bit 
MPU is used. It goes "L" (low) when an odd address is 
encountered. When using an 8-bit MPU configuration, 

ronnprt thp RHF nin to VDH 
ouiiiicui 11 It? Dim. 1 yuu. 


IOCS 


1 


3 


1 




This pin selects a control register contained in the 
SED1351. It is "L" active, and must be assigned to 
MPU I/O space. 


lOWR 


1 


4 


2 




This signal is used for writing data into a control 
register contained in the SED1 351 . It is "L" active, and 
mii^t nn "1 " whpn it pnrniintpr^ an OUT in^truption 

1 1 lUOl 1— VVIIdl 11 IV/V/UI 1 Id O Cll 1 \y\J 1 II lOll UV/llV'l 1 

from the MPU. 


lORD 


1 


5 


3 




This signal is used for reading data from a control 

rpnictpi* r*r»ntainpH in thp QFPil '^'^1 It ic "1 " flpti\/p anH 

IcyiolCl UUI llClll ICU II i ll iC OlZL^ i OsJ 1 . 11 lo L. duiivc, diiu 

must go "L" when it encounters an IN instruction from 
the MPU. 


MFMP9 


1 




A 
H 




Xhic cinnal ic i icpH for" cp|pr»tinn \/RA^/l it ic "1 " s>pti\/p 
1 Mio oiyiicii lo uocu lui odt^oiiiiy vrirMvi. ii lo l. auuvc, 

and must be assigned to MPU memory space. 


MEMWR 


1 


7 


5 




This signal is used for writing data to the VRAM. It is "L" 
active, and must go "L" when it encounters a memory 
write instruction from the MPU. 


MEMRD 


1 


8 


6 




This signal is used for reading data from the VRAM. It 
is "L" active, and must go "L" when it encounters a 
memory read instruction from the MPU. 


READY 


O 


9 


7 




This signal requests the MPU to wait. It goes "L" by the 
falling edge of IOCS or MEMOS. It goes "H" by the 
rising edge of MPUCLK after completion of the 
SED1351 internal processing. Since READY is not a 
tri-state pin, it needed not be pulled up and must be 
connected directly to the READY (WAIT) terminal of 
the MPU. 


IVIPUCLK 


1 


10 


8 




This pin accepts an MPU clock. The MPU wait state is 
cleared by the rising edge of MPUCLK. 


MPUSEL 


1 


12 


10 




This signal is connected to either VDD or VSS for 
selection of an MPU. 

MPUSEL = Vss 8-bitMPU (e.g., Z80,V20, 18088) 
MPUSEL = Vdd 16-bit MPU (e.g., V30, 18086) 


RESET 


1 


11 


9 




The MPU reset signal comes to this pin. It is "H" active, 
and initializes a control register. 
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Combinations of Control Pins 



IOCS 


lOWR 


lORD 


MEMCS 


MEMWR 


MEMRD 


Operation 


1 


* 


* 


1 


* 


* 


Invalid 








1 


1 


1 


1 


Write to control register 





1 





1 


1 


1 


Read from control register 


1 


1 


1 








1 


Write to VRAM 


1 


1 


1 





1 





Read from VRAM 



Note: Any combination other than those listed above will cause a system error. 
1 = "H"(high) 
= "L"(low) 
* = Don't care 



2. VRAM Connector Terminals 



Pin Name 


Type 


FOA 
Pin No. 


FLB 
Pin No. 


Drv 


Description 


VDO to VD15 


I/O 


68 to 78. 
81 to 85 


68 to 83 




These pins are interfaced with the VRAM data bus. 
For a 16-bit MPU configuration, VDO to VD7 must be 
connected to even addresses, and VD8 to VD15 to 
odd addresses. For an 8-bit configuration, VD8 to 
VD15 must be connected to VDD. 


VAO to VA12 





47 to 59 


45 to 49, 
52 to 59 




These pins are interfaced with the VRAM address 
bus and chip select pins. 

The SED1351 has chip select pins that can directly 
control eight 64K SRAMs (8K bytes each) or two 
256K SRAMs (32K bytes) in the 64K VRAM space. 
See Technical Manual for details. 


VA13A/CS7 to 
VA15A/CS5 





60 to 62 


60 to 62 




VCSO to VCS4 





67 to 63 


67 to 63 




VWE 





46 


44 




This signal is used for writing data to the VRAM. It is "L" 
active, and must be connected to the WE pin of the 
VRAM. 


3. Oscillator Terminals 


Pin Name 


Type 


FOA 
Pin No. 


FLB 
Pin No. 


Drv 


Description 


0SC1 


1 


99 


97 




The 0SC1 (input) and OSC2 (output) pins gener- 
ate clocks for internal operation. They allow crystal 
oscillation and external clock input. 


0SC2 





100 


98 




4. Power Terminals 


Pin Name 


Type 


FOA 
Pin No. 


FLB 
Pin No. 


Drv 


Description 


Vdd 




2, 79 


51, 100 




The power supply pins include two Vdds and two 
Vsss. Apply +5V or -h3V to Vdd and OV to Vss. A 
capacitor (4.7 |liF or more) must be connected near 
each pair of VddA/ss pins. 


Vss 




1,80 


50, 99 
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5. LCD Connector Terminals 



Pin Name 


Type 


FOA 
Pin No. 


FLB 
Pin No. 


Drv 


Description 


UDO to UD3 


I/O 


91 to 94 


89 to 92 




LCD display data. UDO to UD3 are the upper panel 
display data in the signal panel or double panel 
drive panel mode. LD0/UD4 to LD3/UD7 are the lower 
panel display data in the double panel drive mode. 
UDO to UD3. and LD0/UD4to LD3/UD7are used for 8- 
bit data transfer in the single panel drive mode. 


LD0/UD4 to 
LD3/UD7 





95 to 98 


93 to 96 




XSCL 





87 


85 




This single is a shift clock for display data transfer. 
Take the UDO to UD3, LD0/UD4 to LD3/UD7 display 
data into LCDs by the falling edge of XSCL. 


LP 





88 


86 




This pin provides both a display data latch pulse and 
a scan signal transfer clock. Upon completion of trans- 
ferring the LCD data on one line, display data can be 
latched or a scan signal transferred by the falling edge 
of LP. 


WF 





89 


87 




This pin provides a frame signal used for LCD AC 
driving. 


YD 





90 


88 




This pin provides a scanning line start pulse. The 
signal is "H" active. Allow the scanning line drive IC to 
take in YD by the falling edge of LP. 

The SED1351 has two lines of retracing; if two scan- 
ning line drive ICs are cascade-connected for the 
upper and lower panels in the double panel drive 
mode, two lines must be provided between the upper 
and lower scanning line drive outputs. 


LCDENB 


O 


86 


84 




This pin provides the data which is set in bit 1 (D1) of 
the mode register (R1). LCDENB goes "L" when the 
system is reset; it can be effectively used for LCD 
power control. 



209 



SED1351 



Illustrated below are the display data which are output from the UDO to UD3, LD0/UD4 to LD3/UD7 and the 
display on the panel: 



UD3 UD2 UD1 UDO 



Dual Panel — Top 



LD3 LD2 LD1 LDO . . . 



Dual Panel — Bottom 



UD3 UD2 UD1 UDO LD3 LD2 LD1 LDO 



8-bit Single Panel 



UD3 UD2 UD1 UDO UD3 UD2 UD1 UDO 



4-bit Single Panel 



LCD PANEL PIXELS 



1-1 


CM 


2-1 


2-2 



640 DOTS 



1 -639 


1-640 


2-639 


2-640 



240 LINES 



240-1 


240-2 


241 -1 


241-2 



UPPER LCD PANEL 



240- 639 


240- 640 


241-639 


241-640 



240 LINES 



480-1 480-2 



(TOP VIEW) 
LOWER LCD PANEL 



480- 639 480- 640 
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■ MONOCHROME LCD PANEL INTERFACE 
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■ MONOCHROME LCD PANEL INTERFACE 



4-Bit Single Monochrome Panel (i.e. 320 x 480) 



LP : 482 PULSES 



LP n n fi 


r 


n n n-___n n n n n n n 








WF ) 




X 


UD[3:0] \ /< 






LINE1 1 


LINE 2 X LINES X LINE 4 X XlINE 479 X LINE 480 X / LINE 1 X LINE 2 )(~ 









LP n ~ v\ 



WF ) C 



XSCL 




8-Bit Single Monochrome Panel (i.e. 640 x 480) 



LP : 482 PULSES 



LP _ri n [] 




n n fi._Ji n n n n n n 








WF i 




I 


UDr3:01. LDr3:01 \ k 






LINE1 X 


LINE 2 X LINES X LINE 4 X XlINE 479 X LINE 480 X / LINE 1 X LINE 2 )f" 


/ 






1 

LP n 


r 



WF 
XSCL 
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■ PACKAGE DIMENSIONS 
• SED1351F0A 



QFP5-100pin 



0.65 ±0.1 0.30 ± 




Unit: mm 




I 



• SED1351FLB 



QFP15-100pin 




Unit: mm 
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GRAPHICS LCD CONTROLLER 



■ DESCRIPTION 

The SED1352 is a high duty cycle, graphic display LCD controller capable of displaying a maximum of 16 
levels of gray shade on single and dual scan Liquid Crystal Displays. A 1 6x4 lookup table is provided to allow 
remapping of the 16 possible gray shades displayed on the LCD panel. The SED1352 can interface to 
MC68000 microprocessor, 8/16 bit ISA Bus, and 8/16 bit MRUs with READY (WAIT#) signal with minimum 
external "glue" logic. This chip can directly control up to 128 Kbytes of static SRAM. 

Optimized for cost and power savings, the SED1352 can operate from 2.7 Volt to 5.5 Volt and from 5 Mhz 
to 25Mhz. 



■ FEATURES 

• 16-bit 16 Mhz MC68000 MRU interface 

• 8/1 6-bit ISA data bus interface bus 

• 8/1 6 bit MRU interface controlled by a READY 
(or WAIT#) signal 

• Option to use built-in index register or direct- 
mapping to access one of fifteen internal 
registers 

• 2-terminal crystal input for internal or external 
crystal oscillator 

• 8/16 bit SRAM interface configurations 

• Two software power-save modes 

• Low power consumption 

• Virtual display support 

• Racked pixel mode support 

• Display modes: 

2 bit/pixel, 4-level gray-scale display 
4 bit/pixel, 16-level gray-scale display 



• Display memory interface: 

Onel MbitSRAM(64Kx16) 
One or two 32Kbyte SRAM(s) 
One or two 8Kbyte SRAM(s) 
One 8Kbyte and one 32Kbyte SRAM 

• LCD panel configurations: 

Single-panel, single-drive display 
Dual-panel, dual-drive display 

• Maximum number of vertical lines: 

1,024 lines (single-panel, single-drive 
display) 

2,048 lines (dual-panel, dual-drive 
display) 

• Split screen display support at single-panel 
mode 

• QFR5-100-S2 package 



■ SYSTEM BLOCK DIAGRAM 



CLOCK 




LCD PANEL 
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INTERFACE OPTIONS 



Interface with 16-bit l\/IC68xxx MPU and 16Kbytes SRAM (2 of 8K x 8) 



MC68XXX 



A20 to A23 
FCO to FC1 



A1 toA19 
DOtoDIS 



DTACK 
LPS 
LJDS 
A^ 
R/W 



SED1352 



A16..A14 



Decoder > 



A10toA19 



Decoder > 



MEMCS 



IOCS 



VD8~15 
V D0~7 
VWE 



AB1~AB19 
DB0~DB15 
READY 

AB 

BHE VCSO 
lOR VCS1 
low VA0~12 



WE 




64 Kbit 


CS 





WE 




64 Kbit 


CS 





Note: Example implementation, actual may vary. 



Interface with 8-bit Z80 MPU and 16Kbytes SRAM (2 of 8K x 8) 

ZBO 



MREQ 

lORQ 
A0toA15 
DO to D7 
WAIT 
WR 
RD 



RESET 



r- H MPU 



A10to A15 



J Decoder b- 



) Decoder | :>- 



SED1352 



MEMCS 
IOCS 



V D0~7 
VWE 



AB0~AB15 
DB0~DB7 
READY 



MEMW 



MEMR VCSO 
lOR VCS1 
low VA0~12 



RESET 



WE 




64 Kbit 


CS 





WE 




64 Kbit 


CS 





Note: Example implementation, actual may vary. 
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Interface with 16-bit 8086 MPU and 64Kbytes SRAIVI (2 of 32K x 8) 



(Mi 



8086 
l aximum mod e) 



CLK 
READY 



RESET 



RDY 



8284A 



CLK 



RESET 



A16~A19 



BHE 
AD0~AD15 



8288 



CLK 

S2 

ST 

SO 

DEN 

DT/R 



MRDC 
AMWC 
lORC 



AlOWC 



Decoder 



M/IO 
BHE 
A0~A16 
STB 



D0~D15 
T 

OE 



SED1352 



MEMR 



MEMW 
iOR 

low 



AB0~AB15 
BHE 



VD0~7 
VWE 



VCSO 
VA0~14 



MEMCS 
IOCS 



DB0~DB15 



RESET 
READY 



VCS1 
VD8~15 



WE 




256 Kbit 


CS 





WE 
256 Kbit 
CS 



Note: Example implementation, actual may vary. 



Interface with 8-bit ISA Bus and 40Kbytes SRAM (1 of 8K x 8 and 1 of 32K x 8) 

8-Bit ISA Bus SED1352 



lOCHRDY 
SD0~SD7 
SA0~SA19 

AEN 

iow 

IOR 
RESET 



Optional 



SA(1or4)toSA9 



MEMCS VD0~7 

VWE 

MEMW 

MEMR 

READY 

DB0~DB7 

AB0~AB19 

iocs VCSO 

IOR 
RESET 



WE 

64 Kbit 
CS 



WE 




256 Kbit 


CS 





Note: Example implementation, actual may vary. 
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Interface with 16-bit ISA Bus and 128Kbytes SRAM (1 of 128K x 8) 



16-Bit ISA Bus 



SED1352 



REFRESH 



SMEMW 



SMEMR 
lOCHRDY 
SD0~SD15 
SA0~SA19 

AEN 

low 

iOR 
SBHE 
RESET 



I0CS16 



SA16..SA11 



SA10~SA15 



SA(1or4)toSA9 



MEMW 

MEMR 

READY 

DB0~DB15 

AB0~AB19 

IOCS 

low 

IOR 
BHE 
RESET 



Decoder 



VCSO 
VCS1 

VA0~15 
VD0~7 
VD8~15 



►C WE 



1-Mbit 

LB 
UB 

A0~15 
I/O 1-8 
1/09-16 



Note: Example implementation, actual may vary. 



■ SUPPORTED RESOLUTIONS 



Display 
RAM 


Example Display Size 


SRAM 
Type 


CPU 
Interface 


SRAM 
Interface 


4 Grays 


16 Grays 


X y 


X y 


8 Kbyte 


256x128 


128x128 


1 of 8Kx8 


8-bit 


8-bit 


16 Kbyte 


320 X 200 


200 X 160 


2 of 8Kx8 


8-bit 


8-bit/1 6-bit 


16-bit 


16-bit 


32 Kbyte 


512x256 


256 X 256 


1 of 32Kx8 


8-bit 


8-bit 


40 Kbyte 


512x320 


320 X 256 


1 of 8Kx8 and 
1 of 32Kx8 


8-bit 


8-bit 


64 Kbyte 


512x512 


512x256 


2 of 32Kx8 


8-bit 


8-bit/1 6-bit 


16-bit 


16-bit 


128 Kbyte 


1024x512 


512x512 


1 of 64Kx16 


16-bit 


16-bit 
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BLOCK DIAGRAM 



lOR, low, IOCS , 
MEMOS, MEMR, 



Control Registers 



MEMW, BHE 
AB[19:0] ~ 



READY 



Bus 
Signal 
Translation 



DB[15:0] 



Port 
Decoder 



Memory 
Decoder 



Data Bus 
Conversion 



Timing Generator 



Power Save 



Oscillator 



Sequence 
Controller 



Address 
Generator 



CPU/CRT 
Selector 



Look-up 
Table 








LCDENB 

UD[3:0] 
LD[3:0] 
LP.YD, 
WF 



Display 
Data 
Formatter 



SRAM Interface 

i i i i 



O 

o 



o 

CO 

o 



<l< 

ol en 
<|0 

o 



< 



■ DC SPECIFICATIONS 

• Absolute Maximum Ratings 



Parameters 


Symbol 


Rating 


Units 


Supply voltage 


Vdd 


Vss -0.3 to +6.5 


V 


Input voltage 


ViN 


Vss -0.3 to Vdd +0.3 


V 


Output voltage 


VouT 


Vss-0.3to Vdd+0.3 


V 


Ambient temperature 


Ta 


-55 to 125 


°C 


Storage temperature 


Tstg 


-65 to 150 


°C 


Solder temperature/time 


TSOL 


260 for 10 sec. max at lead 





• Recommended Operating Conditions 



Parameter 


Symbol 


Conditions 


l\/lin. 


Typ 


Max. 


Units 


Supply voltage 


Vdd (1) 


Vss = OV 


4.5 


5.0 


5.5 


V 


Supply voltage 


Vdd (2) 


Vss = OV 


2.7 


3.0 


3.3 


V 


Input voltage 


ViN 




Vss 




Vdd 


V 


Junction temperature 


Tj 









115 


°C 


Operating temperature 


TOPR 







25 


70 
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• Input Specifications 



Parameter 


Symbol 


Conditions 


Min. 


Typ 


Max. 


Units 


Low level input voltage 
CMOS inputs 
TTL inputs 


ViL 


Vdd = Min 






1.0 
0.8 


V 
V 


Low level input voltage 
CMOS inputs 
TTL inputs 


VlH 


Vdd = Max 


3.5 
2.0 






V 
V 


Positive going threshold 
CMOS Schmitt inputs 
TTL Schmitt inputs 


Vt+ 


Vdd =5.0 






4.0 
2.4 


V 
V 


Negative going threshold 
CMOS Schmitt inputs 
TTL Schmitt inputs 


Vt- 


Vdd =5.0 


0.8 
0.6 






V 
V 


Hysteresis voltage 
CMOS Schmitt innuts 
TTL Schmitt inputs 


Vh 


Vdd= 5.0 


0.3 
0.1 






V 
V 


Input leakage current 


hz 


Vnn- MAX 

VlH = Vdd 
ViL = Vss 


-1 




1 


ma 


Input pin capacitance 


CiN 






4 




PF 


Pull down resistance 


HRPD 


Vdd = 5.0 V 
Vi = Vdd 


50 


100 


180 


KQ 


Pull down resistance 


LRPD 


Vdd = 3.3 V 
Vi = Vdd 


90 


180 


360 





• Output Specifications 



Parameter 


Symbol 


Conditions 


Min. 


Typ 


Max. 


Units 


Low level output voltage 
Type 2 - TS2, 002, TS2D1 
Type 3 - TS3 
Type4-TS4, 0D4 


Vol 


loL = 6 mA 
loL = 12 mA 
loL = 24 mA 






Vss + 0.4 


V 


High level output voltage 
Type 2 - TS2, 002, TS2D1 
Type 3 - TS3 
Type 4 - TS4, 0D4 


VoH 


loL = -2 mA 
loL = -4 mA 
loL = -8 mA 


Vdd -0.4 






V 


Output leakage current 


loz 


Vdd = MAX 
VoH = Vdd 
Vol = Vss 


-1 




1 


liA 


Output pin capacitance 


COUT 






6 




pF 


Bidirectional pin capacitance 


Cbid 






10 




pF 
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SED1352 PIN OUTS 



XSCL 
LCDENB 
VOE 
IOCS 

low 

lOR 

MEMOS 

MEMW 

MEMR 

READY 

BHE 

0SC1 

0SC2 

DBO 

DB1 

DB2 

DBS 

DB4 

DBS ^ 
DB6 W 

\ go en 



> 3 



T-0JC0OT-CMC0T-OLL|lO^C0CMT-ir)^tC0CMT-O0)00 Q 
-.-^-iDIDDD00|<<<<<QgQQgg>>> 



CO 

> > 



SED1352 



CM CO lO 



0>T-T-T-f-T-T-OT-CVJCO'>!j-10COh-0005T-T-T-T-T-1-l- 

OQCDDQCQCDCDCDCQODCQCQDQOQCDCDODDQOQOQCQCQCQCDCQ 
QQQQQQQ<<<<<<<<<<<<<<<<< 



Oi-cMco"^incoh-.oo 
< < 



VD6 
VD5 
VD4 
VD3 
VD2 
VD1 
VDO 
VA10 
VA9 
VA8 
VA7 
VA6 
VA5 
VA4 
VA3 
VA2 
VA1 
VAO 
RESET 
AB19 



I 
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■ PIN DESCRIPTION 



Key 




A = 


Analog 


1 


Input 


= 


Output 


I/O = 


Bi-directional 


P = 


Power 



Bus Interface 



Pin Name 


Type 


Pin# 


Description 


DB0-DB15 


I/O 


94- 100, 
1.4-11 


These pins are connected to the system data bus. In 8-bit bus mode, 
DB8-DB15 must be tied to VDD. 


ABO 


1 


12 


In MC68000 MPU interface, this pin is connected to the Lower Data Strobe 
(LDS#) pin of MC68000. In other bus interfaces, this pin is connected to 
the system address bus. 


AB1-AB19 


1 


13-31 


These pins are connected to the system address bus. 


BHE# 


1 


91 


In MC68000 MPU interface, this pin is connected to the Upper Data Strobe 
(UDS#) pin of MC68000. 

In other bus interfaces, this pin is the Bus High Enable input for use with 
16-bit system. In 8-bit bus mode, tie BHE# input to VDD. 


IOCS# 


1 


84 


Active low input to select one of fifteen internal registers. 


IOW# 


1 


85 


In MC68000 MPU interface, this pin is connected to the R/W# pin of 
MC68000. 

This input pin will define whether the data transfer is a read (active 
high) or write (active low) cycle. In other bus interfaces, this is the 
active low input to write data into an internal register. 


IOR# 


1 


86 


In MC68000 MPU interface, this pin is connected to the AS# pin of MC68000. 
This input pin will indicate a valid address is available on the address 
bus. In other bus interfaces, this is the active low input to read data 
from an internal register. 


MEMCS# 


1 


87 


Active low input to indicate the attempt to access the display memory. 


MEMW# 


1 


88 


Active low input to write data to the display memory. 


MEMR# 


1 


89 


Active low input to read data from the display memory. 


READY 





90 


For MC68000 MPU interface, this pin is connected to the DTACK# pin of 
MC68000 and will be driven low whenever a data transfer is complete. 1 n other 
bus interfaces, this output is driven low to force the system to insert wait states 
when needed. READY is released to high-Z after the transfer Is completed. 


RESET 


1 


32 


Active high input to force all signals to their inactive states. 
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Display Memory Interface 



Pin Name 


Type 


Pin# 


Description 


VD0-VD15 


I/O 


44-51, 
54-61 


These pins are connected to the display memory data bus. For 16-bit 
interface, VD0-VD7 are connected to the display memory data bus of even 
byte addresses and VD8-VD1 5 are connected to the display memory data bus 
of odd byte addresses. The output drivers of these pins are placed into a high- 
Z state when RESET is high. On the falling edge of RESET, the values of VDO- 

WUlsj, CdUll Willi liUciilal |JUII UUWII ICOlolUI, Will UC/ IdlLrllcU IIIIU Lllc Ulll|J lU 

configure various hardware options. 


VA0-VA15 


O 


33-43, 
62-66 


These pins are connected to the display memory address bus. 


VCS1# 





69 


Active low chip-select output to the second or odd byte address SRAM. 
See display memory interface section for details. 


VCSO# 





68 


Active low chip-select output to the first or even byte address SRAM. 
See display memory interface section for details. 


VWE# 





67 


Active low output used for writing data to the display memory. 
This pin is connected to the WE# input of the SRAMs. 


VOE# 





83 


Active low output to enable reading of data from the display memory. 
This pin is connected to the 0E# input of the SRAMs. 



LCD Interface 



Pin Name 


Type 


Pin# 


Description 


UD3-UD0 





70-73 


Upper panel display data for dual panel mode. For single panel mode, 
these bits are the most significant 4 bits of the 8 bits output data to the 
panel (PD[4:7]). 

For 4-bit signel panel mode, these bits are the 4 bits of output data to the panel. 


LD3-LD0 





74-77 


Lower panel display data for dual panel mode. For 8-bit single panel 
mode, these bits are the least significant 4 bits of the 8 bits output data 
to the panel (PD[0:3]). 

For 4-bit signel panels, these bits are driven (low state). 


XSOL 





81 


Display data shift clock. Data is shifted Into the LCD X-drivers on the falling 
edge of this signal. 


LP 


O 


79 


Display data latch clock. The falling edge of this signal is used to latch a row 
of display data in the LCD X-drivers and to turn on the row driver (Ydriver). 


WF 





80 


LCD AC-drive signal output. 


YD 





78 


Vertical scanning start pulse. A logic '1' on this signal, sampled by the LCD 
module on the falling edge of LP, is used by the panel row driver (Y driver) 
to indicate the start of the vertical frame. 


LCDENB 





82 


LCD enable signal output. It can be used externally to turn off the panel 
supply voltage and backlight. 
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Clock Inputs 



Pin Name 


Type 


Pin# 


Description 


0SC1 


1 


92 


This pin, along with 0SC2 is the 2-terminal crystal interface when using a 2- 
terminal crystal as the clock input, if an external oscillator is used as a clock 
source, then this pin is the clock input. 


0SC2 
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This pin, along with OSC1 is the 2-ternninal crystal interface when using a 2- 
terminal crystal as the clock input. If an external oscillator is used as a clock 
source, then this pin should be left unconnected. 



Power Supply 



Pin Name 


Type 


Pin# 


Description 


Vdd 


P 


3, 53 


Voltage supply. 


Vss 


P 


2, 52 


Voltage ground. 
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Illustrated below are the display data output which are output from the UDO to UD3, LD0/UD4 to LD3/UD7 
and the display on the panel: 



UD3 


UD2 


UD1 


UDO 






UD3 UD2 UD1 UDO LD3 LD2 LD1 LDO 


Dual Panel - Top 


8-bit Single Panel 


LD3 


LD2 


LD1 


LDO 




Dual Panel - Bottom 



UD3 UD2 UD1 UDO UD3 UD2 UD1 UDO 



4-bit Single Panel 



LCD PANEL PIXELS 



1 - 1 


1 -2 


CM 


2-2 



640 DOTS 



1 -639 


1 -640 


2-639 


2-640 



240 LINES 



240-1 


240-2 


241 - 1 


241 -2 



UPPER LCD PANEL 



240- 639 


240- 640 


241-639 


241-640 



240 LINES 



480-1 480 - 2 



(TOP VIEW) 
LOWER LCD PANEL 



480- 639 480- 640 
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MONOCHROME PASSIVE STN LCD PANEL INTERFACE 



YD 



UD[3:0] Z}l. 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 



LP : 240 PULSES 



LP : 4 PULSES 



LP _J1 [L 

WF ~~~~~ 



LINE 2 )(~LiNE3 X LINeTX ") (l|NE 239 )( LINE 240 ) ^ 



XSCL: 80 CLOCK PERIODS 



J L 



ji n \i 



X 



/ LINE1 X LINE 2 ) (~ 



JZDGZXHXIZX - V i X f Xi^.7\ 



xkxjZXZDCZX -X X X X 



JJUjZXZDOU -XZDCZrZXZDCSiEL 



jQZTiiDCZDiZZX -X X X X 



JZIK 



Example timing for 320 x 240 single panel 
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MONOCHROME PASSIVE STN LCD PANEL INTERFACE 



YD 
LP 
WF 



UD[3:0], LD[3:0] \ 



WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO - 



LP : 480 PULSES 



J L 



LP : 4 PULSES 

H 



n n r 


n 


n n n 








X 






— V 1 






UNE1 ) 


LINE 2 X LINE 3 X LINE 4 )(" - 


/ 







j\ fi n n \L 



JL 



X 



Example timing for 640 x 480 panel 



XSCL 80 CLOCK PERIODS 



J^iXEIXZDCIIX- 

XjZXEDCZIZZX- 
nri 1-13 X X X- 



/ LINE1 X LINE 2 ) (~ 



JjZThOIZXIZX -X X X X 



■--X X X X 

■--x x rzi 

■--X X X X 

---X X X X X l-637\ 



JJ^IBiyZHIU -ICZL-^ XZZXl!^ 



jnZXIIXZZXZZX -X X X X Ti^isri 



-X X X X Xl^ 



XX( 



XXK 



xxx 



xxx 



XXX 
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MONOCHROME PASSIVE STN LCD PANEL INTERFACE 



YD 



UD[3:0], LD[3:0] ZIL 



LP 
WF 

XSCL 

UD3 - 
UD2 - 
UD1 - 
UDO - 
LD3 - 
LD2 - 
LD1 - 
LDO ' 



LP : 240 PULSES 



LP : 2 PULSES 



J L 



LP _n [L 

WF 



n n n r.._ji n n n n n n_ 



X 



^ LINE 1/241 XUINE 2/242X LINE 3/243 )(lINE 4/244 ) (" " XuNE aaWQ^LINE 240/48oX 



Example timing for 640 x 480 panel 



XSCL: 160 CLOCK PERIODS 



/ LINE 1/24l")( LINE 2/242 X ~ 




JZZX 



XIDC 
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PACKAGE DIMENSIONS 



QFP5-100-S2 100 pin 



Unit: nnm 



+1 



+i 



23.2 ± 0.04 



20.0 ± 0.1 



Index 




+1 
o 



+1 

CO 



0.65 ± 0.1 



0.30 ± 0.1 



XHjli]jHll = -ll = - = - = -lll = -ll:- = - = -lll = - = - = - = 




0-12° 
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1996 IV. LCD DRIVER- 

DATABOOK controllers 



GRAPHICS 
PRODUCTS 
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■ LCD DRIVER-CONTROLLERS (12xx Series) 



Part Number 




otiU 








otu 


otu 


OtiU 


otu 


otu 


otu 






1200 


1210 


1230 


1231 


1232 


1233 


1234 


1235 


1278 


1280 












T 


E 


X 


T 








Discontinued? 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Replacement 


_ 




















Commons 


16 


16 


30 


23 


16 


16 


30 


16 


16 


16 


Segments 


50 


40 


65 


65 


65 


80 


62 


62 


40 


40 


Duty Cycle 


1/3 
























1/4 
























1/7 
























1/8 


X 


X 














X 


X 




1/9 
























1/10 
























1/11 


















X 


X 




1/16 


X 


X 






X 


X 




X 


X 


X 




1/17 
























1/23 








X 
















1/24 
























1/25 
























1/30 






X 








X 










1/32 
























1/33 
























1/48 
























1/49 
























1/64 
























1/65 






















LCD Voltage (V) 




— O.O lU 


— O.O lU 


—A R tn 


A tn 

— H-.O lU 


—A R tn 


—A ^ tn 


—A ^ tn 


—A R tn 


— tn 
— O lU 


— tn 
— O lU 






-5.5 


-5.5 


-12 


-12 


-12 


-12 


-12 


-12 


-5.5 


-5.5 


Supply Voltage 


5V 


X 


X 














X 


X 




3V 


X 


X 


X 


X 


X 


X 


X 


X 






CPU Interface 


MPU 


X 


X 


X 


X 


X 


X 


X 


X 


X 






68xx 






X 


X 


X 


X 


X 


X 


X 






80xx 


X 


X 


X 


X 


X 


X 


X 


X 







(continued) 



B LCD DRIVER-CONTROLLERS (12xx Series - continued) 



Part Number 


SED 
1200 


SED 
1210 


SED 
1230 


SED 
1231 


SED 
1232 


SED 
1233 


SED 
1234 


SED 
1235 


SED 
1278 


SED 
1280 


TEXT 


Display Data Bus (bits) 


1 






X 


X 


X 


X 


X 


X 




X 


4 


X 




X 


X 


X 


X 


X 


X 


X 




8 




X 


X 


X 


X 


X 


X 


X 


X 




Foscmax (KHz) 


100 


100 


39 


30 


21 


26 






250 


1000 


CGROM Size (chars) 


160 


160 


256 


256 


256 


256 






240 


240 


CGRAM size (chars) 


4 


4 


4 


4 


4 


4 






8 


8 


Display Data RAM size 


20 char 


40 char 


48 char 


48 char 


48 char 


48 char 


48 char 


48 char 


80 char 


80 char 


Companion Chips 




1181 














1181, 
1681 


1181, 
1681 


Integrated DC/DC Converter 






X 


X 


X 


X 










Static Icon 






X 


X 


X 


X 










Contrast Adjustment By Software 






















Master/Slave Operation 






















Panel Type 


Passive 


X 


X 


X 


X 


X 


X 






X 


X 


MIM 






















TFT 






















Package 


Die 


Al 


DOA(JIS) 

DOB 
(ASCII) 


DOA(JIS) 

DOB 
(ASCII) 


DOA 


DOA 


DOA 


DOA 


DOA 


DOA 


DOA DOB 
DOC DOE 
DOG DOH 




Au 






DOB 


DOB 


DOB 


DOB 


DOB 


DOB 






COG 






















PadPitch (|im) 


190 


190 


110 


110 


110 


110 










QFP 


Thin 


FIB 




















Thick 


FOA (JIS) 

FOB 
(ASCII) 


FOA (JIS) 

FOB 
(ASCII) 














FOA FOB 
FOC FOE 
FOG FOH 


FOA 
FOB 
FOC 


# of Pins 


80 


80 














80 


100 


TAB 


2sided 






TBB 


TBB 


TBB 


TBB 










4sided 






















LeadPitch (jim) 






















Page Number 
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253 


265 


265 


265 


265 


265 


265 


287 


303 
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■ LCD DRIVER-CONTROLLERS (15xx Series) 



Psrt Numbsr 


SED 
1500 


SED 
1501 


SED 
1502 


SED 
1503 


SED 
1507 


SED SED 
1510 1520 


SED 
1521 


SED 
152 A 


SED 
1522 


SED 
1526 


SED 
1527 


SED 
1528 


SED 
1530 


SED SED 
1531 1 1532 


SED 
1540 


SED 
1560 


SED 
1561 


SED 
1562 


TEXT & GRAPHICS 


Discontinued? 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Replacement 


No 


No 


No 


No 


No 
































Commons 


8 


10 


16 


8 


7 


4 


16 








8 


17 


17 


33 


33 





33 


4 


65/0 


33 


17 


Segments 


42 


40 


34 


42 


43 


32 


61 


80 


80 


69 


80 


80 


64 


100 


132 


100 


73 


102/ 
165 


134 


150 


Duty Cycle 


1/3 


































X 








1/4 












X 






















X 








1/7 










X 
































1/8 


X 














X 


X 


X 


X 




















1/9 
















X 


X 




X 




















1/10 




X 












X 


X 
























1/11 
















X 


X 
























1/16 






X 


X 






X 


X 


X 


X 


X 


X 
















X 


1/17 
















X 


X 




X 


X 
















X 


1/23 


















X 
























1/24 
















X 


X 




















X 




1/25 
















X 


X 




















X 




1/30 


















X 
























1/32 














X 


X 


X 






X 


X 












X 




1/33 
























X 


X 


X 










X 




1/48 




































X 






1/49 




































X 






1/64 




































X 






1/65 






























X 












LCD Voltage (V) 


— o TO 
-10 


— o TO 
-10 


— o TO 

-10 


— O 10 

-10 


— o to 
-10 


— 1 .O 

to -6 


— O.O 

to 

-13 


—O.O 

to 

-13 


+O.0 

to 
+13 


—O.O 

to 
-13 


—A 
— M-.O 

to 

-16 


—A ^ 

to 

-16 


—^.0 

to 

-16 


— ^.o 
to 

-16 


— ^.O 

to 

-16 


—A R 
— ^.O 

to 

-16 


—O.O 

to 

-11 


ft tn 
— D lO 

-16 


—5 to 
-16 


—4 5 
to 

-16 


Supply Voltage 


5V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


3V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


CPU Interface 


MRU 


X 


X 


X 


X _j 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


68xx 














X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


80xx 














X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Display Data Bus (bits) 


1 












X 










X 


X 


X 


X 


X 


X 




X 


X 


X 


4 


X 


X 


X 


X 


X 
































8 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Fosc.max (KHz) 


32 


32 


32 


32 


32 


18 


2,18 


2,18 


2 


2,18 


20 


20 


20 


22 


22 


22 


4,18 


18 


18 


18 
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■ LCD DRIVER-CONTROLLERS (15xx Series - continued) 



Part Number 


SED 
1500 


SED 
1501 


SED 
1502 


SED 
1503 


SED 
1507 


SED 
1510 


SED 
1520 


SED 
1521 


SED 
152 A 


SED 
1522 


SED 
1526 


SED 
1527 


SED 
1528 


SED 
1530 


SED 
1531 


SED 
1532 


SED 
1540 


SED 
1560 


SED 
1561 


SED 
1562 


Display Data RAM size 


672 
bits 


672 
bits 


672 
bits 


672 
bits 


672 
bits 


128 
bits 


2560 
bits 


2560 
bits 


2560 
bits 


2560 
bits 


2640 
bits 


2640 
bits 


2640 
bits 


8580 
bits 


8580 
bits 


8580 
bits 


2560 
bits 


10790 
bits 


10790 
bits 


10790 
bits 


Companion Chips 














1520 










1527 






1635 


1532 




1630 
/31 


1630 
/31 


1630 
/31 


Integrated DC/DC Converter 






















2x, 
3x 


2x, 
3x 


2x, 
3x 


X 


X 


X 




2x, 
3x 


2x, 
3x 


2x, 
3x 


Static Icon 




























X 


X 


X 










Contrast Adjustment By 
Software 






















X 


X 


X 


X 


X 


X 




X 


X 


X 


Master/Slave Operation 














X 


slave 
only 


slave 
only 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


MiM 










































TFT 










































Package 


Die 


Al 












DOC 


DOA 
DAA 


DOA 
DAA 


DOA 

# 


DOA 
DAA 


D*A 


D*A 


D*A 


D*A 


D*A 


D*A 


DOA 








Au 














DOB 
DAB 


DOB 
DAB 




DOB 
DAB 


D*B 


D*B 


D*B 


D*B 


D*B 


D*B 


DOB 








COG 










































Pad Pitch 

(|Lim) 














199 


199 




199 


130 


130 


130 


118 


118 


11ft 

1 lO 


1QQ 


inn 


100 


100 
lUU 


QFP 


Thin 












FOC 


FOC 
FAC 


FOC 
FAC 




FOC 
FAC 






















Thick 


FOA 


FOA 


FOA 


FOA 


FOA 


FOE 
(QFP 
6-60) 


FOA 
FAA 


FOA 
FAA 




FOA 
FAA 


FOA 


FOA 


FOA 








FOA 








# of Pins 


80 


80 


80 


80 


80 


48 


100 


100 




100 


128 


128 


128 








100 








TAB 


2sided 














TOA 
TAA 


TOA 
TAA 




TOA 
TAA 


TOA 


TOA 


TOA 


TOA 


TOA 


TOA 
TBA 




TOB 


TOB 


TOB 


4sided 




































TOA 


TOA 


TOA 


Lead 

Pitch (nm) 
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Page Number 


307 


307 


307 


307 


307 


315 


329 


329 


341 


343 


353 


353 


353 


369 


369 


369 


389 


395 


395 


395 



SED1200 



CMOS DOT MATRIX LCD CONTROLLER DRIVER 

• 1/8 or 1/16 Duty Cycle Dot Matrix Drive 

• 20-Character Simultaneous Display 

• Built-in Character Generator ROM and RAM 



■ DESCRIPTION 

The SED1200 is a character LCD controller-driver, capable of driving display as large as 2 lines of 10 
characters (5x8 pixels), with minimum external components. 

The SED1200 has an internal CGROM consisting of 160 characters (5 x 7) plus the underline cursor, JIS, 
ASCII, and four user-programmable characters in RAM. 

The SED1 200 has 50 segment output and 1 6 common output built-in. Thus, one chip is capable of displaying 
up to 20 characters. 

The device also contains the resistor array for the LCD power supply. The SED1 200 is fabricated silicon gate 
CMOS technology process and features very low power dissipation. This makes the device suitable for hand- 
held and portable applications. 



■ FEATURES 

• Low-power CMOS technology 

• 50 segment output 

• 1 6 common output 

• Duty: 1/8 or 1/16 (set by command) 

• 4-bit CPU data interface, TTL compatible 

• 1 3 display control commands 

• CGROM: 160 characters 

• CORAM: 4 characters (5x8 dots) 

• Display data RAM: 20 x 8 bits (20 characters) 



• Built-in RC oscillator 

• Built-in LCD driver voltage-divider network 

• TTL compatible CPU interface 

• Supply voltage: Logic: 2.5V to 5.5V 

LCD: 3.5V to 5.5V 

• Package: QFP1-80 pins (Foa, Fob) 

QFP14-80 pins (Fib) 
Al pad (DoA, Dob) 



■ SYSTEM BLOCK DIAGRAM 



DATA 



CPU 



CONTROL 



SEG0~SEG49 



SED1200 



COM0~COM1 



10 CHAR X 2 LINES 
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■ BLOCK DIAGRAM 



WR. 
RD? 
AO^ 

DBO( 
DB1 I 
DB2 S 
DB3^ 



0SC1 OSC2 



Input Controller 

3 



Timing Generator | | Oscillator | * j Timing Generator ] 

^ " ^ r ^ i 

|— »| Address Counter | Controller |^ 1 Address Counter 



Latch 



CGRAM 



CGRAM 5 X 8dots x 4 
(160 bits) 



Write/Read Controller 



Data Controller 



Instruction 
Register 



DDRAM 
10x2 words 
(160 bits) 



Write/Read 
Controller 



CGROM 160 words 



Segment Signal Generator 

i 



Segment Driver 

^-^ 



SEG1 



SEG50 



Common Generator 

i . 

Common Driver | •y C0M1 

I 

C0M16 



LCD Power Supply | 



LCD Power Divider 



-6 Vlcd 



Vss Vdd 



PINOUT 



PIN DESCRIPTION 



CO CO CO CO M CO a 



3 000000002 

UUJIUIUUJUJLIIUJUJC 
"'OCOCOCOCOCOCOCT' 



SEG33 C 
SEG32 C 
SEG31 C 
SEG30 C 
SEG29 C 
SEG28 C 
SEG27 C 
SEG26 O 



SEG25 ( 
SEG24 C 
SEG23 C 
SEG22 C 
SEG21 C 
SEG20 ( 
SEG19 ( 
SEG18 C 



41 -^C0M9 
40 __Q Vdd 
— O Vlcd 
— O Vss 
— ODBO 
— 0DB1 
— ODB2 
— ODB3 
— O0SC1 
— O0SC2 

— OWR 
— OBP 

— ocs 

— OAO 
— OC0M8 



UOOOOOi 



uoor^com-'i-cocM'r-T- 
3000000002 

JLUlULlJLiJUJLlJUJUJC 
OCOCOCOCOCOCOCOCOr 



DOOC 
JOOC 



Pin No. 


Pin Name 


I/O 


Functions 


18 to 25 
40 to 47 


C0IVI1 to 
COiVlie 





LCD Common output 


17to1 
80 to 48 


SEG1 to 
SEG50 





LCD Segment output 


27 


CS 


1 


Chip select input (active "Low") 


28 


RD 


1 


Read enable input (active "Low") 


29 


WR 


1 


Write enable input 




(active "Low" to "High") 


26 


AO 


1 


"High"; Set character code, 




"Low"; Command 


36 to 33 


DBO to 
DB3 


1, I/O 


Data input 

(except DB3; Data input/output) 


30 


O 


1 


Clock for command 


32, 31 


OSC1. 
OSC2 




Connect oscillation resistor* 


39 


Vdd 




Supply voltage (+5V) for logic 


37 


Vss 




GND (OV) 


38 


Vlcd 




Supply voltage for LCD 



If an external clock is used, it should be connected to 0SC1 
and leave 0SC2 open. 
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■ ELECTRICAL CHARACTERISTICS 

• Absolute Maximum Ratings 

^ (Vss = OV) 



Po romptpr 

1 Cll Cll 1 Idd 


^x/nnhnl 
oy 1 1 lUv/i 


riciiii 1^ 


Unit 


Supply voltage (1) 


Vdd 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vlcd 


Vdd-7.0 to Vdd+0.3 


V 


Input voltage 


Vi 


-0.3 to Vdd+0.3 


V 


Output voltage 


Vo 


-0.3 to Vdd+0.3 


V 


Operating temperature 


Topr 


-10 to +70 


°C 


Storage temperature 


Tstg 


-40 to +150 





239 



SED1200 



• DC Electrical Characteristics — Vdd = 5V 

Vdd = 5V, Vss = OV, Ta = -10 to +70°C 



Parameter 


Symbol 


Conditions 


Terminal 


Min 


Typ 


Max 


Unit 


Logic supply voltage 


Vdd 




Vdd 


4.5 


5.0 


5.5 


V 


Liquid crystal display 
supply voltage 


Vlcd 




Vlcd 


Vdd -5.5 




Vdd -3.5 


V 


Oscillator feedback resistor 


Rf 


Vdd = 5.0V, fosc = 100 kHz 


0SC1,0SC2 


240 


310 


380 


kQ 


Operating frequency (1) 
oscillator or external 
clock frequency 


fosc 


Vdd = 4.5 to 5.5V 


0SC1,0SC2 


— 


100 


300 


kHz 


Operating frequency (2) 


<b 


Vdd = 4.5 to 5.5V 


€> 






3.2 


MHz 


External clock duty 




Vdd = 4.5 to 5.5V 


0SC1, O 


45 


50 


55 


% 


External clock rise time 


tr 


Vdd = 4.5 to 5.5V 


0SC1, <D 






50 


ns 


External clock fall time 


tf 


Vdd = 4.5 to 5.5V 


0SC1, O 






50 


ns 


H-level input voltage (1) 


VlH1 


Vdd = 4.5 to 5.5V 


CS, RD, WR, 
DBO to DBS, 


2.0 




Vdd 


V 


L-level input voltage (1) 


VlL1 


Vdd = 4.5 to 5.5V 







0.8 


V 


H-level input voltage (2) 


VlH2 


Vdd = 4.5 to 5.5V 


0SC1 


0.8 Vdd 


Vdd 


Vdd 


V 


L-level input voltage (2) 


VlL2 


Vdd = 4.5 to 5.5V 








0.2 Vdd 


V 


H-lp\/pi inniit Ippik^np 

current 


Ilih 


Vdd = 5.5V, Vih = 5.5V 


O, 0SC1, 

DBO to 
DBS 






1-1.01 


\iA 


1 -Ipvpl inniit Ippiki^np 

1 llljJLll l\I7Cir\ClMW 

current 


Ilil 


Vdd = 5.5V, Vil = OV 






1.0 


liA 


Input pull-up current 


llPU 


Vdd = 5.0V, Vil = OV 


CS RD 
WR, AO 


3.0 


10 


30 


liA 


H-level output current 


lOH 


Vdd = 4.5 to 5.5V, 
VoH = 2.4V 


DB3 


1-1.01 






mA 


L-level output current 


lOL 


Vdd = 5.5V, 
Vol = 0.4V 


1.6 






mA 


vyVJI 1 II 1 IVJI 1 VJIIVCI UUl^Ul 

current (1) 


lOH 


Vdd level 


Vdd - 4.5V 
Vlcd = 1.0V 
Voltage-divider 
resistor in low 
impedance state. 
1/16 duty 
0.5V voltage drop. 
Measured on one 
pin with other pins 
open circuit. 


POMI to 

C0M16 


1-201 






|iA 


r^inrnmnn rlrix/pr niitniit 

current (2) 


lOL 


Vlcd level 


POMI tn 

C0M16 


20 






^lA 


Onmmon rirwie^r r\i ifm it 
OUilliilUII UilVc;! UUipUl 

current (3) 


lOL 


Vli level 


POMI tn 
OvJIVI 1 lU 

C0M16 


l±8l 






|iA 


("inmmrjn Hrivpr niitniit 

VVJI 1 11 1 IVJI 1 UIIVCI LrLll|JUl 

current (4) 


lOL 


Vl4 level 


POMI tr> 
COM 16 


1+81 






|iA 


.^pniTipnt rlrivpr niitniit 

OCr^l 1 ICI 11 Ul IVCI \JUipUL 

current (1) 


lOH 


Vdd level 


SEG1 to 
SEG50 


1-121 


— 


— 


|xA 


Segment driver output 
current (2) 


lOL 


Vlcd level 


SEG1 to 
SEG50 


12 






|iA 


Segment driver output 
current (3) 


lOL 


Vl2 level 


SEG1 to 
SEG50 


l±4l 






^lA 


Segment driver output 
current (4) 


lOL 


Vl3 level 


SEG1 to 
SEG50 


l±4l 






laA 


Voltage-divider resistor (1) 


Rd1 


Normal conditions 




30 


130 


300 


kQ 


Voltage-divider resistor (2) 


Rcl2 


Low impedance state 




3.0 


13 


30 


kQ 


Voltage-divider resistor 
low impedance duty 


tRdl/tRd2 


1/8 Duty 
1/16 Duty 




11/400 
1 1/200 








Command execution time 


tcomd 


From WR rising edge to the 
end of internal processing 








16/0 
(MHz) 


jXS 


Average operating current 


Idd 


Vdd = 5.0V, Vlcd = OV, 
fosc = 100kHz, 
0= 1MHz, 
CS = RD = WR = AO = 5.0V, 
output open 


Vdd 




80 


150 


^lA 
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• DC Electrical Characteristics — Vdd = 3V 

Vdd = 3V, Vss = OV, Ta = -1 to +70X 



Parameter 


Symbol 


Conditions 


Terminal 


Min 


Typ 


Max 


Unit 


Logic supply voltage 


Vdd 




Vdd 


2.5 


3.5 


4.5 


V 


Liquid crystal display 

CI ir»r»l\/ x/rtltano 
oUp|Jiy VUllciyc 


Vlcd 




Vlcd 


Vdd -5.5 


— 


Vdd -3.5 


V 


vyoulllcllUi IccUUdOls IcoloiUi 


Rf 


\/nn - nV fncjr - 1 Hfi kH7 


woo 1 , wow^ 


2210 


290 


370 


kQ 


wpciauiiy irct|UcriL'y ^ i ) 
oscillator or external 
clock frequency 


fosc 


Vdd = 2.5V 


0SC1,0SC2 






300 


kHz 


Operating frequency (2) 


O 


Vdd = 2.5V 


O 


— 


— 


1.0 


MHz 


External clock duty 




Vdd = 2.5V 


osci,o 


— 


50 


— 


% 


External clock rise time 


tr 


Vdd = 2.5V 


0SC1,O 


— 


— 


50 


ns 


External clock fall time 


tf 


Vdd = 2.5V 


OSCI.O 






50 


ns 


H-level input voltage (1) 


VlH1 


Vdd = 2.5V 


CS, RD, WR, 
DBO to DBS, 
.. dj _ 


0.8 Vdd 


— 


Vdd 


V 


L-ltJVcl llipUl VUlldyc ^ 1 ) 


\/ii 1 
V ILl 


V uu — ^.O V 


U 




2Vdd 


y 


H-level input voltage (2) 


VlH2 


Vdd = 2.5V 


0SC1 


0.8 Vdd 


— 




V 


L-level input voltage (2) 


VlL2 


Vdd = 2.5V 






0.2 Vdd 


V 


H-level input leakage 
current 


Ilih 


Vdd = 4.5V 


O, 0SC1, 
DBO to 
DB3 






1-1.01 


^lA 


L-level input leakage 
current 


Ilil 


Vdd = 4.5V 






1.0 


|iA 


Input pull-up current 


llPU 


Vdd = 3.5V 


CS, RD, 
WR, AO 


1.0 


4.0 


15 


|iA 


H-level output current 


lOH 


Vdd = 2.5V, 
VoH = 2.0V 


DB3 


200 






mA 


L-level output current 


lOL 


Vdd = 2.5V, 
Vol = 0.5V 


200 






mA 


Common driver output 
current (1) 


lOH 


Vdd level 


Vdd - Vlcd= 3.5V 
Voltage-divider 
resistor in low 
impedance state. 
1/16 duty 
0.5V voltage drop 
Measured on one 
pin with other pins 
open circuit. 


C0M1 to 
COM 16 


1-20! 






[lA 


Common driver output 
current (2) 


lOL 


Vlcd level 


C0M1 to 
C0M16 


20 






\iA 


Common driver output 
current (3) 


lOL 


Vli level 


C0M1 to 
COM 16 


l±8l 






^lA 


Common driver output 
current (4) 


lOL 


Vl4 level 


C0M1 to 
C0M16 


l±8l 






^lA 


Segment driver output 
current (1) 


lOH 


Vdd level 


SEG1 to 
SEG50 


1-121 






[lA 


Segment driver output 

/^i irronf /0\ 
CUriclU 


lOL 


Vlcd level 


SEG1 to 

OCVJIOU 


12 


— 


— 


liA 


Segment driver output 
current (3) 


lOL 


Vl2 level 


QPr^1 tn 

SEG50 


l±4l 


— 


— 


liA 


Segment driver output 
current (4) 


lOL 


Vl3 level 


SEG1 to 
SEG50 


1+41 


— 


— 


|iA 


Voltage-divider resistor (1) 


Rdi 


Normal conditions 






130 






Voltage-divider resistor (2) 


Rcl2 


Low impedance state 






13 


— 


kn 


Voltage-divider resistor 
low impedance duty 


tRdl/tRd2 


1/8 Duty 




11/400 








1/16 Duty 




11/200 






Command execution time 


tcomd 


From WR rise time to the 
end of internal processing 








16/0 
(MHz) 


|XS 


Average operating current 


Idd 


Vdd- Vss = 3.5V, 
Vdd - Vlcd = 1.5V, 
fosc = 100kHz, O = 500 kHz, 
CS = RD = WR = AO = Vdd, 
output open 


Vdd 




60 


150 


fiA 
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• AC Electrical Characteristics 
o MPU Read Timing 




Vdd = 4.5 to 5.5V, Ta = -10 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Setup time for AO RD 


tAR 











ns 


Setup time for CS RD 


tCR 











ns 


RD delay output time 


tRD 








250 


ns 


Hold time for RD ^ AO 


tRA 




20 






ns 


Hold time for RD CS 


tRC 




20 






ns 


Data hold time 


tRH 




10 






ns 


Read pulsewidth 


tRP 




350 






ns 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 



Note: Load on pin DBS is Cl = 100 pF. 

Vdd = 2.5 to 4.5V, Ta = -10 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Setup time for AO RD 


tAR 











ns 


Setup time for CS ^ RD 


tCR 











ns 


RD delay output time 


tRD 








350 


ns 


Hold time for RD AO 


tRA 











ns 


Hold time for RD CS 


tRC 











ns 


Data hold time 


tRH 




10 






ns 


Read pulsewidth 


tRP 




400 






ns 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 



Note: Load on pin DBS is Cl = 100 pF. 
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MPU Write Timing 



AO 



CS 



DBO to DBS 



tew 



Upper data 
to D7\ 



tDS tDH 



twp- 



tAWH 
-twiW2- 



^'dO to Ds y 

toS tDH 



-twp- 



•-tWA 



WR 

Cycle time 



(AO, CS, WR 
DBO to DBS, O) 



Upper data 
write 



"*-twiW2- 



Lower data 
write 



-twCYC- 



Upper data 
write 



*-twiW2-^ 




2.0V, 
0.8V 



-tm 



Vdd = 5V, Ta = -10to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


AO WR setup time 


tAW 











ns 


CS WR setup time 


tew 











ns 


Data setup time 


tDS 




120 






ns 


WR ^ AO hold time 


tWA 




20 






ns 


WR -> CS hold time 


two 




20 






ns 


Data hold time 


tDH 




20 






ns 


Write pulsewidth 


tWP 




200 






ns 


Upper write pulse rising edge to 
lower write pulse falling edge time 


tW1W2 




200 






ns 


Lower write pulse rising edge to 
upper write pulse falling edge time 


tWCYC 




16/0 
(MHz) 






ns 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 



Vdd = 3V, Ta = -10to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


AO WR setup time 


tAW 











ns 


CS -> WR setup time 


tew 











ns 


Data setup time 


tDS 




120 






ns 


WR ^ AO hold time 


tWA 











ns 


WR CS hold time 


twe 











ns 


Data hold time 


tDH 




100 






ns 


Write pulsewidth 


tWP 




200 






ns 


Upper write pulse rising edge to 
lower write pulse falling edge time 


tW1W2 




200 






ns 


Lower write pulse rising edge to 
upper write pulse falling edge time 


tweve 




16/0 
(MHz) 






ns 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 
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• AC Characteristics (Write cycle) 



(Vdd = 5V±1 0%, VSS = OV, Ta = -1 to +70°C) 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


AO setup time to WR 


tAW 







— 


— 


ns 


CS setup time to WR 


tew 







— 


— 


ns 


Data setup time 


tDS 




120 


— 


— 


ns 


AO hold time after WR 


tWA 




20 






ns 


CS liold time after WR 


twc 




20 






ns 


Data liold time 


tDH 




20 






ns 


Write pulse width 


tWP 




200 






ns 


Input fall time 


tHL 








50 


ns 


Input rise time 


tLH 








50 


ns 



• Timing Chart 

o Read cycle 




o Write cycle 



AO 
CS 

DBO to DBS 
WR 
lnput_ 



- twp - 



(AO, CS, WR, 
DBO to DBS, CLK) 



tLH 



twp - 
2.0V 



twA 



twc 



0.8V 
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• DC Characteristics 

o Vdd = 5V 

(Vss = OV, Ta = -10 to +70°C) 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


Logic operating voltage 


Vdd 




4.5 


5 


5.5 


V 


LCD operating voltage 


Vlcd 




Vdd-5.5 




Vdd-3.5 


V 


Resistor for oscillator 


Rf 


Vdd=5V, fosc=100kHz 


240 


310 


380 


WQ. 


Input voltage ; High (1) 


VlH1 


Vdd=4.5 to 5.5V *1 


2.0 


— 


Vdd 


V 


Input voltage ; Low (1) 


VlL1 


Vdd=4.5 to 5.5V *1 







0.8 


V 


Input leakage current ; High 


Ilih 


Vdd=5.5V, ViH=5.5V *2 






1.0 


|iA 


Input leakage current ; Low 


Ilil 


Vdd=5.5V, Vil=OV *2 


— 


— 


1.0 


\iA 


Input voltage ; High (2) 


VlH2 


Vdd=4.5 to 5.5V *3 


0.8VDD 


Vdd 


Vdd 


V 


Input voltage ; Low (2) 


VlL2 


Vdd=4.5 to 5.5V *3 








0.2VDD 


V 


Output current ; High 


lOH 


Vdd=5V, Voh=2.4V *4 


1.0 






mA 


Output current ; Low 


lOL 


Vdd=5V, Vol=0.4V *4 


1.6 






mA 


Input pull up current 


llPU 


ViL=OV, Vdd=5V *5 


3 


10 


30 


|iA 


Resistor as power divider 


Rd 




30 


130 


300 


kQ. 


Operating frequency (1) 


fosc 


Vdd=4.5 to 5.5V 


— 


100 


300 


kHz 


Operating frequency (2) 


CLK 


Vdd=4.5 to 5.5V 






3.2 


MHz 


Operating current 


Idd 


Vdd=5V, Vlcd=OV *6 
fosc=100KHz, CLK=1MHz 





80 


150 


\iA 


Command execution time 


tCOMD 








16/CLK 
(MHz) 


[IS 


Common output current (1) 


IIOH VddcI 


Vdd=4.5V 
Vlcd=1.0V 
1/16 duty drive 
Voltage drop by 0.5V 
When one terminal is mea- 
sured, the others are open. 


20 


— 


— 


\iA 


Common output current (2) 


loL Vlcdc 


20 


— 


— 


\lA 


Common output current (3) 


IIOL VlicI 


8 






liA 


Common output current (4) 


IIOL VL4CI 


8 






jj.A 


Segment output current (1) 


IIOL VddsI 


12 






\iA 


Segment output current (2) 


loL Vlcds 


12 






\iA 


Segment output current (3) 


IIOL VL2SI 


4 






\iA 


Segment output current (4) 


IIOL VL3SI 


4 






liA 



*1 . Terminal: CS, RD, WR, AO, DBO to DBS, CLK M. Terminal: DBS 

*2. Terminal: CLK, OSG1 , DBO to DBS *5. Terminal: CS, RD, WR, AO 

*S. Terminal: 0SC1 (for external clock) *6. CS = RD = WR = AO = 5.0V, (open output terminals) 
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■ DISPLAY COMMAND 



Command Name 


CS WR RD AO 


1st input 


2nd input 


Note 


DB3DB2DB1 DBG 
(D7) (D6) (D5) (D4) 


DB3DB2DB1 DBO 
(D3)(D2)(D1) (DO) 


SET CURSOR DIRECTION 


10 





1 D/l 


D0=1 : Decrement 
D0=0: Increment 


CURSOR ADDRESS 


10 





1 1 -1/+1 


D0=1:-1 
D0=0: +1 


CURSOR FONT SELECT 


10 





1 A/U 


D0=1 : All dots blinking 
D0=0: Under line 


CURSOR BLINK ON/OFF 


10 





1 1 ON/OFF 


D0=1:ON 
D0=0: OFF 


DISPLAY ON/OFF 


10 





1 1 ON/OFF 


D0=1:ON 
D0=0: OFF 


CURSOR ON/OFF 


U U 1 u 





1 1 1 ON/OFF 


D0=1:ON 
D0=0: OFF 


SYSTEM RESET 


10 


1 





Except data RAM and CGRAM 


LINE SELECT 


U U 1 u 


1 


1 2/1 


D0=1: 2 line display (1/16 duty) 
D0=0: 1 line display (1/8 duty) 


SET CURSOR 
ADDRESS 


1st LINE 


10 


1 (Nfigure-I)B 




2nd LINE 


10 


1 1 (Nfigure-I)B 




SET CHARACTER CODE 


11 


(CHARACTER CODE) 




BUSY FLAG CHECK 


10 


BP * * * 


BF * * 


D7(D3)=1 : Busy 
D7(D3)=0: Not Busy 


SET CGRAM ADDRESS 


10 


10 


(Set lower address 




SET CGRAM DATA 


10 


1 (Set CGRAM data) 





* =High impedance 

Note: Misoperation may be caused when any command other than that listed in the above table is inputted. 
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■ CHARACTER CODE MAP (SED1200F0B) 
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■ APPLICATION FOR CPU 

The SED1200 can connect to the address bus or the data bus directly, as shown below. 



Out port 
Out port 
Out port 
Out port 
Out port 
Out port 
Out port 
I/O port 

4/8 bit GPU 




AO 

RD 

WR 

CS 

DBO 

DB1 

DB2 

DBS 

GLK 

SED1200 


► 


► 


► 


► 


► 


► 


► 


< ► 

Glock ► 
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■ SED1200F PACKAGE DIMENSIONS 
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SED120bD PACKAGE DIMENSIONS 



Chip size: 
Chip thickness: 
Pad size: 
Pad pitch: 



5.86 mm x 3.41 mm 
0.40 mm x 0.03 mm 
0.90 mm x 0.90 mm 
0.19 mm 



PAD LAYOUT 
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• PAD COORDINATES 



Pad No. 


Pad Name 


X(^m) 


Y(iim) 


1 


SEG17 


2123 


1552 


2 


SEG16 


1932 


1552 


3 


SEG15 


1742 


1552 


4 


SEG14 


1551 


1552 


5 


SEG13 


1361 


1552 


6 


SEG12 


1170 


1552 


7 


SEG11 


980 


1552 


8 


SEG10 


789 


1552 


9 


SEG9 


599 


1552 


10 


SEG8 


408 


1552 


11 


SEG7 


218 


1552 


12 


SEG6 


27 


1552 


13 


SEG5 


-163 


1552 


14 


SEG4 


-354 


1552 


15 


SEG3 


-544 


1552 


16 


SEG2 


-735 


1552 


17 


SEG1 


-925 


1552 


18 


C0M1 


-1116 


1552 


19 


COM2 


-1306 


1552 


20 


COM3 


-1497 


1552 


21 


COM4 


-1687 


1552 


22 


C0M5 


-1878 


1552 


23 


C0M6 


-2068 


1552 


24 


C0M7 


-2259 


1552 


25 


C0M8 


-2778 


1429 


26 


AO 


-2778 


1238 


27 


CS 


-2778 


1048 


28 


RD 


-2778 


857 


29 


WR 


-2778 


667 


30 


O 


-2778 


476 


31 


0SC2 


-2778 


286 


32 


0SC1 


-2778 


95 


33 


D3 


-2778 


-95 


34 


D2 


-2778 


-286 


35 


D1 


-2778 


-476 


36 


DO 


-2778 


-667 


37 


Vss 


-2778 


-857 


38 


Vlcd 


-2778 


-1048 


39 


Vdd 


-2778 


-1238 


40 


COM9 


-2778 


-1429 



unit: |xm 



Pad No. 


Pad Name 


X(^im) 


Y(|im) 


41 


COM10 


-2220 


-1552 


42 


C0M11 


-2029 


-1552 


43 


C0M12 


-1839 


-1552 


44 


C0M13 


-1648 


-1552 


45 


C0M14 


-1458 


-1552 


46 


C0M15 


-1267 


-1552 


47 


C0M16 


-1077 


-1552 


48 


SEG50 


-886 


-1552 


49 


SEG49 


-696 


-1552 


50 


SEG48 


-505 


-1552 


51 


SEG47 


-315 


-1552 


52 


SEG46 


-124 


-1552 


53 


SEG45 


66 


-1552 


54 


SEG44 


257 


-1552 


55 


SEG43 


447 


-1552 


56 


SEG42 


638 


-1552 


57 


SEG41 


828 


-1552 


58 


SEG40 


1019 


-1552 


59 


SEG39 


1209 


-1552 


60 


SEG38 


1400 


-1552 


61 


SEG37 


1590 


-1552 


62 


SEG36 


1781 


-1552 


63 


SEG35 


1971 


-1552 


64 


SEG34 


2162 


-1552 


65 


SEG33 


2777 


-1385 


66 


SEG32 


2777 


-1195 


67 


SEG31 


2777 


-1004 


68 


SEG30 


2777 


-814 


69 


SEG29 


2777 


-623 


70 


SEG28 


2777 


-433 


71 


SEG27 


2777 


-242 


72 


SEG26 


2777 


-52 


73 


SEG25 


2777 


139 


74 


SEG24 


2777 


329 


75 


SEG23 


2777 


520 


76 


SEG22 


2777 


710 


77 


SEG21 


2777 


901 


78 


SEG20 


2777 


1091 


79 


SEG19 


2777 


1282 


80 


SEG18 


2777 


1472 
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CMOS DOT MATRIX LCD CONTROLLER DRIVER 



■ DESCRIPTION 

The SED1210 is a character LCD controller-driver, capable of driving displays as large as 2 lines of 8 
character (5x8 pixels), with mininnum external connponents. 

The SED1210 has an internal CGROM consisting of 160 characters (5 x 7) plus the underline cursor, JIS, 
ASCII, and four user-programnnable characters in RAM. 

The SED1 21 has 40 segment output and 1 6 comnnon output built-in. Thus, one chip is capable of displaying 
up to 1 6 characters. The SED1210 can display one line of 40 characters using an SED1 181 Fla (64 bits) as 
an expansion segment driver. 

The SED1210 is fabricated using a silicon gate CMOS technology process and features very low power 
dissipation. This makes the device suitable for handheld and portable applications. 



■ FEATURES 

• Low-power CMOS technology 

• 40 segment output 

• 1 6 common output 

• Duty: 1/8 or 1/16 (set by command) 

• 8-bit CPU data interface, TTL compatible 

• 13 display control commands 

• CGROM: 160 characters 

• CORAM: 4 characters 

• Display data RAM: 40 x 8 bits (40 characters) 



• Built-in RC oscillator 

• Built-in LCD driver voltage-divider network 

• TTL compatible CPU interface 

• Supply voltage Logic: 2.5V to 5.5V 

LCD: 3.5V to 5.5V 

• Package QFP5-80 pins (Fob, Foa) 

Al pad (Doa) 
Au bump (Dob) 



SYSTEM BLOCK DIAGRAM 



GPU 



DATA 



CONTROL 



SEG0~SEG49 



SED1210 



COM0~COM15 



8 CHAR X 2 LINES 
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■ BLOCK DIAGRAM 



-J CO 

I — QQ- 



Common 
Driver 



Common 
Generator 



1^ 



LC Power Divider 



Address Counter 
(2) 



0SC2(V I 

osciO-*- ^ 



Address 
Controller 



Address Counter 
(1) 







DDRAM 


o 
c 


20 X 2 words 
(320 bits) 


<S 
a 
< 




^ITE/RE 


Address 


Decoder 





Instruction 
Register 



Input 
Controller 



CGROM 
160 words 



Address 
Decoder 



Address 




Decoder 


2 








O 


CGRAM 


Q 
< 


5 X 8dots X 4 


UJ 

cc 


(160 bits) 


H 








5 



WR RD AO CS 



o-r-cMcO'^incor 




4 



PINOUT 



:> CO r»- 00 CD o co lo ^ co c\i t- o 

5 CO CO CO CO —I 

3CDOe500coc\jOT-ojco O ^ 
JliJIJJlJJlllLiJ_J_l£DQQCQCDa:XQLO 
DCOCOCOCOCO>>QQQQLl.CO_JCO 



oo 
oo 



oo 
oo 



2^ 
oo 
oo 




I^COlO"*COCMT-OC3>OOh>-CDin'!tCOCM-i-T-CJCO'*lOCOr^ 
rTi m r';; m m m r';; <^ ^ ^ ^ ^ ^ ^ <^ <^ ^ ^ ^ ^ ^ ^ ^ 

OOOOOOOOujUJLUlULUiiJLiJiiiliJOOOOOOO 
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PIN DESCRIPTION 



Pin Name 


Functions 


No. 
of Pin 


C0M1 to 16 


LCD common output 


16 


SEG1 to 40 


LCD segment output 


40 


CS 


Chip select input (active "Low") 


1 


RD 


Read enable input 


1 


(active "Low") 


WR 


Write enable input 
(active "Low" to "High") 


1 


AO 


"High" ; Display data 


1 


"Low" ; Command 


DBO to 7 


Data input 

(except DB7 ; Data input/output 


8 


<D 


Clock for command execution 


1 



Pin Name 


Functions 


No. 
of Pin 


OSC1, OSC2 


Connect oscillation resistor be- 
tween 0SC1 and 0SC2. 0SC1 

alert oon ho ovtornol r^\r\r*lc inm it 
dloU Udl 1 Uc; cAlol i la! UIUUIn. 11 l|JUL. 


2 


SO 


Serial output for Segment driver 




LP 


Latch output for Segment driver 




SHCL 


Shift clock for Segment driver 




PR 


Frame output for Segment driver 




VL2, VL3 


Supply voltage for Segment driver 




Vdd 


Supply voltage (2.5V to 5.5V) for logic 




Vss 


GND (OV) 




Vlcd 


Supply voltage for LCD 
3.5V<Vdd-Vlcd<5.5V 





■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Rating 


Unit 


Supply voltage (1) 


Vdd 


-0.3 to 7.0 


V 


Supply voltage (2) 


Vlcd 


Vdd-7.0 to Vdd+0.3 


V 


Input voltage 


Vi 


-0.3 to Vdd+0.3 


V 


Output voltage 


Vo 


-0.3 to Vdd+0.3 


V 


Operating temperature 


Topr 


-20 to 70 


°C 


Storage temperature 


Tstg 


-65 to 150 


°C 


Soldering temperature and time 


Tsol 


260°C«10s (at lead) 
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■ DC CHARACTERISTICS 
• Vdd = 5V 

Vss = OV, Ta = -20 to +70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Pin 


LlCjUICI orysLai Qispidy 

supply voltage 


Vlcd 




Vdd - 5.5 


~ 


Vdd - 3.5 


V 


Vlcd 


Oscillator feedback resistor 


Rf 


Vdd = 5.0V, 
fosc = 100kHz 


240 


310 


380 


kQ 


0SC1, 0SC2 


Oscillator frequency 


fosc 


Vdd = 5.0V, Rf = 300kQ 


— 


100 


-— 


kHz 


0SC1,0SC2 


Operating frequency (1) 

n^pillfltor nr PYtprnal 

clock frequency 


fosc 


Vnn - 4 'SV 

V \J\J — "T.O V 






300 


kHz 


0SC1 


Operating frequency (2) 


O 


Vdd = 4.5 to 5.5V 






3.2 


MHz 


o 


External clock duty 




Vdd = 4.5 to 5.5V 


45 


50 


55 


% 


0SC1, o 


External clock rise time 


tr 


Vdd = 4.5 to 5.5V 






50 


ns 


0SC1, <E) 


External clock fall time 


tf 


Vdd = 4.5 to 5.5V 


— 


— 


50 


ns 


OSCI.O 


H-level input voltage (1) 


VlH1 


Vdd = 4.5 to 5.5V 


2.0 


— 


Vdd 


V 


CS, RD, WR, 
DBO to DB7, 
AO 


L-level input voltage (1) 


VlL1 


Vdd = 4.5 to 5.5V 







0.8 


V 


H-level input voltage (2) 


VlH2 


Vdd = 4.5 to 5.5V 


0.8 X Vdd 


Vdd 


Vdd 


V 


0SC1 


L-level input voltage (2) 


VlL2 


Vdd = 4.5 to 5.5V 








0.2 X Vdd 


V 


0SC1 


H-level input leakage current 


Ilih 


Vdd = 5.5V, Vih = 5.5V 






1-1.0 1 


liA 


DBO to DB7 


L-level input leakage current 


ILIL 


Vdd = 5.5V, Vil = OV 


— 


— 


1.0 


|iA 


DBO to DB7 


Input pull-up current 


llPU 


Vdd = 5.0V, Vil = OV 


3.0 


10 


30 


|iA 


CS, RD, 
WR, AO 


H-level output current (1) 


lorn 


Vdd = 4.5 to 5.5V, 
VoH = 2.4V 


1 1 n 1 






mA 


DB7 


L-level output current (1) 


l0L1 


Vdd = 4.5 to 5.5V, 
Vol = 0.4V 


1.6 






mA 


DB7 


H-level output current (2) 


l0H2 


Vdd = 4.5V, Voh = 4.0V 


200 






|LlA 


FR, LP 


L-level output current (2) 


l0L2 


Vdd = 4.5V, Vol = 0.5V 


200 






|xA 


XSCL, SO 


Common driver output current (1) 


lOH 


Vdd level 


Vdd - Vlcd = 
3.5V. Dividing 
resistor in low 
impedance 
state. 1/16 
duty. 0.5 
voltage drop. 
Measured on 
one pin with 
other pins 
open circuit. 


1-20 1 






|iA 


C0M1 to 
COM 16 


Common driver output current (2) 


lOL 


Vlcd level 


20 


~ 




|LlA 


Common driver output current (3) 


lOL 


Vli level 


1+8 1 






^lA 


Common driver output current (4) 


lOL 


Vl4 level 


l±8 1 


~~ 




^lA 


Segment driver output current (1) 


lOH 


Vdd level 


1-12 1 






^lA 


SEG1 to 
SEG40 


Segment driver output current (2) 


lOL 


Vlcd level 


12 






^A 


Segment driver output current (3) 


lOL 


Vl2 level 


1 , ,1 1 
l±4 1 






|iA 


Segment driver output current (4) 


lOL 


Vl3 level 


l±4 1 






|iA 


Driver current 


lOH 


Vdd - Vlcd = 3.5V 
0.5V voltage drop 




2 


— 


|iA 


VL2, VL3 


lOL 




2 




^lA 


Voltage-divider resistor (1) 


Rd1 


Normal conditions 


30 


130 


300 


kQ 




Voltage-divider resistor (2) 


Rd2 


Low impedance state 


3.0 


13 


30 


V£l 


Voltage-divider resistor 
low impedance duty 


tRdl/ 
tRd2 


1/8 duty 




11/400 








1/16 duty 




11/200 






Command execution time 


tcomd 


From WR rising edge to 
the end of internal 
processing 






16/0 


lis 




Average operating current 


Idd 


Vdd = 5.0V, Vlcd = OV, 
fosc = 100 kHz, 
0=1 MHz, CS = RD = 
WR = AO = 5.0V, 
output open 




80 


150 


^lA 


Vdd 
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• Vdd = 3V 

Vss = OV, Ta = -20 to +70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Pin 


Liquid crystal display 
supply voltage 


Vlcd 




3.5 


— 


5.5 


V 


Vlcd 


Oscillator feedback resistor 


Hf 


Vdd = 3.0V, 
fosc = 100kHz 


210 


290 


370 


kD 


ObUI , OoU2 


Oscillator frequency 


fosc 


Vdd = 3.0V, Rf = 300kQ 


— 


100 


— 


kHz 


0SC1, 0SC2 


Operating frequency (1) 
oscillator or external 
clock frequency 


fosc 


Vdd = 2.5V 






300 


kHz 


0SC1 


Operating frequency (2) 




VDD = Z.b to 4.oV 






1 


MHz 




External clock duty 




VDD = ^.O to 4.0V 




50 




% 


0SC1 , o 


External clock rise time 


tr 


VDD = 2.5 to 4.5V 






50 


ns 


0SC1, o 


External clock fall time 


tf 


Vdd = 2.5 to 4.5V 


— 


— 


50 


ns 


0SC1,<I> 


H-level input voltage (1) 


VlH1 


Vdd = 2.5 to 4.5V 


0.8 X Vdd 


— 


— 


V 


CS, RD, WR, 
DBO to DB7, 
<D, AO 


L-level input voltage (1) 


VlL1 


Vdd = 2.5 to 4.5V 






0.2 X Vdd 


V 


H-level input voltage (2) 


VlH2 


Vdd = 2.5 to 4.5V 


0.8 X Vdd 






V 


OSC1 


L-level input voltage (2) 


VlL2 


Vdd = 2.5 to 4.5V 


— 


— 


0.2 X Vdd 


V 


0SC1 


H-level input leakage current 


Ilih 


Vdd = 4.5V 








laA 


O, OSC1 , 
DBO to DB7 


L-level input leakage current 


ILIL 


Vdd = 4.5V 


— 


— 


— 


^lA 


O, OSC1, 
DBO to DB7 


Input pull-up current 


llPU 


Vdd = 3.5 V 








|xA 


CS, RD, 
WR, AO 


H-level output current (1) 


lorn 


Vdd = 2.5V, 
VoH = 2.0V 


200 






LlA 


DB7 


L-level output current (1) 


l0L1 


Vdd = 2.5V, 
Vol = 0.5V 


200 








^lA 


DB7 


H-level output current (2) 


l0H2 


Vdd = 2.5V, Voh = 2.0V 


200 






^lA 


FR, LP 


L-level output current (2) 


l0L2 


Vdd = 2.5V, Vol = 0.5V 


200 






|a,A 


XSCL, SO 


Common driver output current (1) 


lOH 


Vdd level 


Vdd - Vlcd = 
3.5V. Dividing 
resistor in low 
impedance 
state. 1/16 
duty. 0.5 
voltage drop. 
Measured on 
one pin with 
other pins 
open circuit. 


1 on 1 

1-20 1 






|xA 


C0M1 to 
COM 16 


Common driver output current (2) 


lOL 


Vlcd level 


20 






^lA 


Common driver output current (3) 


lOL 


Vli level 


Ij-O I 

l±8 1 






^lA 


Common driver output current (4) 


lOL 


Vl4 level 


|j-o 1 

l±8 1 






IxA 


Segment driver output current (1 ) 


lOH 


Vdd level 


1 -lO 1 

1-12 1 






^lA 


SEG1 to 
SEG40 


Segment driver output current (2) 


lOL 


Vlcd level 


12 






^lA 


Segment driver output current (3) 


lOL 


Vl2 level 


l±4 1 






^lA 


Segment driver output current (4) 


lOL 


Vl3 level 


l±4 1 






\iA 


Driver current (1) 


lOH 


Vdd- Vlcd = 3.5V 
0.5V voltage drop 




2 


— 


^A 


VL2, VL3 


Driver current (2) 


lOL 




2 




^lA 


Voltage-divider resistor (1) 


Rdi 


Normal conditions 




130 




ka 




Voltage-divider resistor (2) 


Rd2 


Low impedance state 


— 


13 


— 


kQ 


Voltage-divider resistor 
low impedance duty 


tRdl/ 
tRd2 


1/8 duty 




11/400 








1/16 duty 




11/200 






Command execution time 


tcomd 


From WR rise time to 
the end of internal 
processing 






16/0 


[IS 




Average operating current 


Idd 


Vdd - Vss = 3.5V, 
Vdd - Vlcd = 5V, 
O = 500kHz, 
CS = RD = WR =A0 = 
Vdd, Rf = 300kQ 




60 




^lA 


Vdd 
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■ AC CHARACTERISTICS 
• MPU Read Timing 




Vdd = 5V, Ta = -20 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Setup time for AO -> RD 


tAR 











ns 


Setup time for CS -> RD 


tCR 











ns 


RD delay output time* 


tRD 








200 


ns 


Hold time for RD ^ AO 


tRA 




20 






ns 


Hold time for RD -> CS 


tRC 




20 






ns 


Data hold time 


tRH 




10 






ns 


Read pulsewidth 


tRP 




300 






ns 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 



Note: Load on pin DB7 is Cl = 100 pF. 



Vdd = 3V, Ta = -20 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Setup time for AO RD 


tAR 











ns 


Setup time for CS ^ RD 


tCR 











ns 


RD delay output time* 


tRD 








350 


ns 


Hold time for RD AO 


tRA 











ns 


Hold time for RD ^ CS 


tRC 











ns 


Data hold time 


tRH 




10 






ns 


Read pulsewidth 


tRP 




400 






ns 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 



Note: Load on pin DB7 is Cl = 1 00 pF. 
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• MPU Write Timing 



AO 



CS 



DBO ~ DB7 



WR 



Input signal 
(AO, CS, WR, 
DBO to DB7, 0) 



tew 



-tAW- 



tDH 



tDS 



-twp- 



-tWA 



-tRA- 



twCYC-* 





Vdd = 5V, Ta = -20 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


AO -> Wr setup time 


tAW 











ns 


CS WR setup time 


tew 











ns 


Data setup time 


tDS 




120 






ns 


WR -> AO hold time 


tWA 




20 






ns 


WR CS hold time 


twc 




20 






ns 


Data hold time 


tDH 




20 






ns 


Write pulsewidth 


tWP 




200 






ns 


Write cycle 


tWCYC 










^is 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 



Vdd = 3V, Ta = -20 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


AO \A/R setup time 


tAW 











ns 


CS WR setup time 


tew 











ns 


Data setup time 


tDS 




120 






ns 


WR -> AO hold time 


tWA 











ns 


WR CS hold time 


twe 











ns 


Data hold time 


tDH 




100 






ns 


Write pulsewidth 


tWP 




200 






ns 


Write cycle 


tWCYC 




16/0 






lis 


Input fall time 


tf 








50 


ns 


Input rise time 


tr 








50 


ns 
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• X-Driver Control Timing 



FR 



LP 



XSCL 



SO 



tWHLP tDFR 



tWHCL 



tDSO 



- tLT- 
tCCL- 



-twLLP- 



tLH ► 



■ tWLCL 



Vdd = 2.5 to 5.5V, Ta = -20 to 70°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Shift clock cycle 


tCCL 




3.3 


10 




\is 


Shift clock "H" pulsewidth 


tWHOL 




1.0 






|XS 


Shift clock "L" pulsewidth 


tWLCL 




1.0 






M-S 


Delay time for XSCL rise 
-» SO output 


tDSO 








1 


lis 


Latch pulse "H" pulsewidth 


tWHLP 




1.0 






[IS 


Latch pulse "L" pulsewidth 


tWLLP 




300 






ns 


Latch time 


tLT 




500 






ns 


Latch hold time 


tLH 




500 






ns 


Delay time for frame signal 


tDFR 








500 


ns 



Note: Load capacitance Cl = 1 5 pF 
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■ DISPLAY COMMAND 



Command Name 


OS WR RD AO 


D7 D6 D5 D4 D3 D2 D1 DO 


Note 


SET CURSOR DIRECTION 


10 


1 D/l 


D0=1 : Decrement 
D0=0: Increment 


CURSOR ADDRESS 


10 


1 1 


D0=1:-1 
D0=0: +1 


CURSOR FONT SELECT 


10 


1 A/U 


D0=1 : All dots blinking 
D0=0: Under line 


nilR^OR Rl INK ON/OFF 

OL^riOWri Di—IIMrx WIN/Wl 1 


10 


1 1 ON/OFF 


D0=1:ON 
DO-0: OFF 


niQDI AV OM/OPP 
UIOrLAY L^IN/VJrr 


u U 1 u 


U U U U 1 1 U ON/OFF 


UUHoUH UN/Urr 


U U 1 U 


U U U U 1 1 1 ON/OFF 


SYSTEM RESET 


10 


1 


Except data RAM and CGRAM 


DUTY SELECT 


10 


1 1 2/1 


D0=1: 2 line display (1/16 duty) 
D0=0: 1 line display (1/8 duty) 


SET CORAM ADDRESS 


10 


1 A3 A2 A1 AO 


UPPER ADDRESS IS FIXED TO OH 


SET CORAM DATA 


10 


1 D4 D3 D2 D1 DO 




SET CURSOR ADDRESS 


10 


1 2nci/istA5 A4 A3 A2 A1 AO 


D6=1 : N figure for second line 
D6=0: N figure for first line 


SET CHARACTER CODE 


11 


D7 D6 D5 D4 D3 D2 D1 DO 




BUSY FLAG CHECK 


10 


gp ******* 


BF=0: Ready *: High impedance 
BF=1 : Busy 



Note: Misoperation may be caused when any connmand other than that listed in the above table is inputted. 
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■ CHARACTER CODE MAP (SED1 21 OFOB) 







Lower 4-bit (D4 to D7) of Cliaracter Code (Hexadecimal) 









1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 







CG RAM AREA 
5x8 DOTS 




odecimal) 


o 
c. 




■ 
■ 
■ 
■ 

■ 


■ ■ 

■ ■ 


■ ■ 

■ ■■■■ 

■ ■ 

■ ■ ■ ■ ■ 

■ ■ 

■ ■ 


■ ■ ■ ■ 

■ ■ 

■ ■■ 

■ ■ 

■ ■■■ 

■ 


■ ■ ■ 

■ 

■ 

■ ■ ■ 


■ ■ 

■ ■ 

■ ■ ■ 

■ ■ 

■ ■ ■ 


■ 

■ 


■ 
■ 
■ 

■ 


■ 

■ 
■ 
■ 


■ 

■ ■ ■ 
■ ■ ■ 

■ ■ ■ 


■ 
■ 

■ ■■■■ 
■ 


■ ■ 
■ 


■ ■ ■ ■ ■ 


■ ■ 


■ 

■ 

■ 

■ 

■ 


o 
o 


■ ■ ■ 

■ ■ 

■ ■ ■ 

■ ■ ■ 

■ ■ ■ 

■ ■ ■ 


■ 

■ ■ 
■ 
■ 
■ 

■ ■■ 


■ ■■ 

■ ■ 
■ 

■ 

■ ■■■■ 


■ ■ ■ ■ ■ 
■ 

■ 

■ ■ ■ 


■ 

■ ■ 

■ ■ 

■ ■■■■ 

■ 


■ ■■■■ 
■ 

■ ■■■ 

■ 
■ 

■ ■■ 


■ 

■ ■■■ 

■ ■ 


■ ■■■■ 
■ 

■ 

■ 

■ 


■ ■■ 

■ ■ 

■ ■■ 

■ ■ 

■ ■■ 


■ ■■ 

■ ■ 

■ ■■■ 

■ 

■ ■ 


■ ■ 


■ ■ 
■ 


■ 

■ 

■ 

■ 

■ 

■ 


■ ■■■■ 

■ ■ ■ ■ ■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 


■ ■■ 

■ ■ 
■ 

■ 

■ 
■ 


CD 
X 


4 


■ ■■ 

■ ■ 

■ ■■■ 


■ ■■ 

■ ■ 

■ ■ 


■ ■■■ 

■ ■ 

■ ■ 


■ ■ ■ 
■ ■ 
■ 


■ ■ ■ 

■ ■ 

■ ■ 


■ ■■■■ 

■ 

■ 


■ ■ ■ ■ ■ 

■ 

■ 


■ ■■ 
■ ■ 
■ 


■ ■ 

■ ■ 

■ ■ 


■ ■■ 
■ 
■ 


■ ■■ 
■ 
■ 


■ ■ 

■ ■ 




■ ■ 

■ ■ ■■ 

■ ■ ■ 


■ ■ ■ 


■ ■■ 


CD 
"O 




■ ■ ■ 

■ ■■■ 

■ ■ ■ 


■ ■ 

■ ■■■■ 

■ ■ 


■ ■ ■ ■ 

■ ■ 

■ ■■■ 


■ 

■ 

■ ■ ■ 


■ ■ 

■ ■ 

■ ■■ 


■ ■ ■ ■ 
■ 

■ ■■■■ 


■ ■ ■ ■ 

■ 

■ 


■ ■■■ 

■ ■ 

■ ■■■ 


■ ■■■■ 

■ ■ 

■ ■ 


■ 
■ 

■ ■■ 


■ 
■ 

■ ■ 


■ ■ 

■ ■ 

■ ■ 


■ ■■■■ 


■ ■ 

■ ■ 


■ ■ ■ 


■ ■ ■ 


O 
O 




■ ■ ■ ■ 


■ ■■ 


■ ■ ■ ■ 




■ ■■■■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■■■■ 


■ ■ ■ 




■ ■ ■ 


■ 

■ ■ 
■ ■ 




1— 

CD 
-f— < 

o 


5 


■ ■ ■ ■ 
■ 
■ 
■ 


■ ■ 

■ ■ ■ 

■ ■ ■ 


■ ■ ■ ■ 

■ ■ 

■ ■ 


■ ■ ■ 

■ ■ ■ 


■ 
■ 

■ 


■ ■ 

■ ■ 

■ ■ ■ 


■ ■ 

■ ■ 

■ 


■ ■ ■ 

■ ■ ■ 

■ ■ 


■ 

■ ■ 
■ ■ 


■ ■ 
■ 

■ 


■ 

■ 

■ ■■■■ 


■ 

■ 

■ ■■ 


■ 

■ 

■ 


■ ■■ 






f Chara 


6 


■ ■ 

■ 

■ 


■ ■■ 

■ 

■ ■■■ 
■ ■ 

■ ■■■ 


■ ■■■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ ■ ■ 


■ ■■■ 

■ 

■ 
■ 

■ ■ ■ ■ 


■ 
■ 

■ ■■■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ ■ ■ 


■ ■■ 

■ ■ 

■ ■■■■ 
■ 

■ ■ ■ 


■ ■ 

■ 

■ ■■■ 
■ 
■ 
■ 
■ 


■ ■■■ 
■ ■ 

■ ■ ■ ■ 

■ ■ ■ 


■ 

■ 

■ ■ ■ 

■ ■ ■ 

■ ■ 

■ ■ 


■ 

■ ■ 
■ 
■ 

■ ■■ 


■ 

■ ■ 

■ 
■ 

■ ■ 


■ ■ 

■ ■ 


■ 

■ 
■ 
■ 

■ ■ ■ 


■ ■ ■ 

■ ■ ■ 

■ ■ ■ 

■ ■ ■ 


■ ■■ 

■ ■ ■ 

■ ■ 

■ ■ 


■ ■ ■ 

■ ■ 

■ ■ 

■ ■■ 


D D3) 01 


7 


■ ■ ■ ■ 

■ ■ ■ ■ 
■ 

■ 


■ ■ ■ ■ 

■ ■■■ 

■ 

■ 


■ ■ ■ 


■ ■ ■ ■ 

■ ■ ■ 
■ ■■■ 


■ 
■ 

■ ■ ■ ■ 

■ 
■ 

■ ■ 


■ ■ 

■ ■ 

■ ■ ■ 
■ ■ ■ 


■ ■ 

■ ■ 
■ ■ 


■ ■ 

■ ■ ■ 

■ ■ ■ 
■ ■ 


■ ■ 
■ 

■ ■ 

■ ■ 


■ ■ 

■ ■■■ 

■ 

■ ■ ■ 


■ ■■■■ 

■ 

■ ■ ■ ■ ■ 


■ ■ 

■ 
■ 

■ 

■ 

■ ■ 


■ 
■ 
■ 

■ 
■ 
■ 


■ ■ 

■ 
■ 

■ 

■ 
■ 

■ ■ 


■ 

■ ■ ■ 
■ 


■ ■ ■ ■ ■ 

■ ■ ■ ■ ■ 

■ ■■■■ 

■ ■ ■ ■ ■ 

■ ■ ■ ■ ■ 

■ ■■■■ 


it (DO t( 


A 


■ ■■ 

■ 

■ ■ ■ 

■ ■ 

■ ■ ■ 

■ 

■ ■ ■ 


■ 

■ ■■■ 

■ ■ 

■ ■ 

■ ■ 

■ ■■■ 
■ 


■ ■ 
■ ■ 

■ ■■■■ 

■ 

■ ■■■■ 

■ 
■ 


■ ■ 
■ 

■ ■■ 
■ 

■ 

■ ■■■■ 


■ ■ ■ 

■ ■ 

■ ■ ■ 

■ ■ 

■ ■■■ 

■ ■ 

■ ■ ■ 


■ ■ 

■ ■ 
■ 

■ ■ 

■ ■ 


■ ■■■■ 


■ 
■ 

■ ■■■■ 

■ 

■ ■■■■ 


■ ■■ 

■ ■ 

■ ■■■■ 

■ ■ 


■ ■■ 

■ ■ 

■ ■ 

■ ■ ■ 


■ ■ 

■ ■ 

■ ■ 
■ ■ ■ 


■ ■■ 

■ 

■ ■ 

■ ■■■ 


■ ■■ 

■ ■ 

■ ■■ 


■ ■ 

■ ■■ 
■ ■ ■ 


■ ■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ 




iher 4-b 


B 


■ ■ 
■ ■ 


■ ■ ■ 

■ ■ ■ 

■ ■ ■ 

■ ■ ■ 

■ ■ 


■ 

■ 

■ 

■ ■ 
■ ■■ 


■ ■ ■ 

■ ■■ 

■ ■ ■ 

■ ■ 

■ ■ 


■ 
■ 
■ 
■ 


■ ■ ■ ■ 

■ 
■ 

■ ■■■ 

■ 


■ ■ 

■ ■■ 

■ 

■ ■ ■ ■ 
■ ■ 

■ ■■■ 


■ 

■ ■ ■ 

■ 

■ ■■■ 
■ ■ 

■ ■■■ 


■ 

■ ■■ 

■ ■ 

■ ■ ■ ■ ■ 

■ 

■ ■ ■ 


■ ■ 

■ ■■ 

■ ■ 

■ ■■■■ 
■ 

■ ■ ■ 


■ ■ ■ 

■ ■ 

■ ■■■■ 
■ 

■ ■ ■ 


■ ■ 

■ ■ 
■ 
■ 

■ ■■ 


■ ■ 
■ 
■ 
■ 

■ ■■ 


■ ■ 

■ ■ ■ 

■ ■ 

■ ■ 

■ ■■ 


■ ■ 

■ ■ 

■ ■ 

■ ■ ■ 

■ ■ ■ 


■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ ■ 


X 


C 


■ ■ 

■ ■■ 

■ ■ 
■ 
■ ■■ 


■ ■ ■ 

■ ■■ 
■ ■ ■ 

■ ■ ■ ■ 

■ 


■ ■ 

■ ■ 

■ ■ 

■ ■ ■ 


■ 

■ ■ ■ 

■ ■ ■ 

■ 


■ ■ ■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ ■ 


■ 

■ ■ ■ 

■ ■ 

■ ■ 

■ ■ 

■ ■■ 


■ ■ 

■ ■■ 

■ ■ 

■ ■ 

■ ■ ■ 

■ ■ 


■ 

■ 

■ ■ ■ ■ ■ 

■ ■ ■ ■ 

■ ■ ■ ■ ■ 


■ ■■■ 

■ ■ 

■ ■ 

■ ■■■■ 

■ ■ 

■ ■ 

■ ■■■ 


■ 

■ ■ ■ 

■ ■■ 

■ ■ ■ 

■ ■ ■ 

■ ■ ■ 

■ 


■ ■ ■ 

■ ■ 

■ ■ 

■ ■ ■ ■ ■ 

■ ■ 


■ ■ ■ 

■ ■ 

■ ■■■ 

■ ■ 

■ ■ ■ ■ 


■ 

■ ■ ■ 

■ ■ ■ 

■ ■ ■ 

■ ■■ 
■ 


■ 

■ 

■ ■ 
■ 
■ 

■ ■■ 


■ 

■ ■■ 

■ 

■ ■■■ 
■ ■ 

■ ■■■ 


■ ■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ ■ ■ ■ 




D 


■ 

■ ■■■■ 
■ 

■ 


■ 

■ ■■■■ 
■ 

■ 


■ 
■ ■ ■ 

■ 
■ 
■ 
■ 


■ 
■ 

■ 

■ ■ ■ 
■ ■■ 
■ 


■ ■ ■ ■ 

■ ■ 


■ ■ ■ ■ 

■ ■ 

■ ■ 

■ 


■ ■ 

■ ■ 

■ ■ 

■ ■■■ 


■ ■ 

■ ■ 

■ ■ ■ ■ 


■ ■ ■ 

■ ■ 

■ ■ 


■ ■ ■ ■ ■ 

■ ■ 

■ ■ 

■ ■■ 


■ 

■ ■■■■ 


■ 

■ ■■ 

■ ■ 

■ ■ 

■ 


■ ■ 

■ ■ 

■ ■ 

■ ■ ■ 

■ 


■ ■ 

■ ■■■ 

■ ■ 


■ ■ ■ 

■ ■ 

■ ■ 

■ ■ 

■ ■ ■■ 


■ ■ 

■ ■ ■ 

■ ■ ■ 



262 



SED1210 



■ EXAMPLE OF APPLICATION (20 characters x 2 lines display) 



A 



16 



LCD 




R 

Hf 1_ 



CLOCK - 




CO 



SED1210FOB 

OSCICD 

0SC2^ ^ Q 

<E) CD CD O Iw l£ |Q 

Q Q < lo 1$ Ir- 



cc > > > 



so 

SHCL 
LP 
FR 
VL2 
VL3 



DO L 
XSCL ^ 
LP 
FR 
V2 

V3 § 



SED1181FLA 



CLK 



8 bit CPU 



GND 



In this case, SED1181FLAis 
used because of the large 
number displayed characters. 



SEDI21OF0B can be connected directly to the address bus or the data bus of a microprocessor, or to a peripheral interface unit. 

■ DIE SPECIFICATION 
• PAD LAYOUT 




DIE & PAD SPECIFICATIONS 

Die Size: 5.86 mm x 3.41 mm 

Die Thickness: 400 jim 

Pad Size: 90 fim x 90 iiim 

Pad Pitch: 190|im 
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SED1210 



• PAD COORDINATES 



Pad No. 


Pad Name 


X 


Y 


1 


SEG17 


2123 


1552 


2 


SEG16 


1932 


1552 


3 


SEG15 


1742 


1552 


4 


SEG14 


1551 


1552 


5 


SEG13 


1361 


1552 


6 


SEG12 


1170 


1552 


7 


SEG11 


780 


1552 


8 


SEG10 


789 


1552 


9 


SEG9 


599 


1552 


10 


SEG8 


408 


1552 


11 


SEG7 


218 


1552 


12 


SEG6 


27 


1552 


13 


SEG5 


-163 


1552 


14 


SEG4 


-354 


1552 


15 


SEG3 


-544 


1552 


16 


SEG2 


-735 


1552 


17 


SEG1 


-925 


1552 


18 


C0M1 


-1116 


1552 


19 


COM2 


-1306 


1552 


20 


COM3 


-1497 


1552 


21 


COM4 


-1687 


1552 


22 


C0M5 


-1878 


1552 


23 


C0M6 


-2068 


1552 


24 


C0M7 


-2259 


1552 


25 


C0M8 


-2778 


1429 


26 


AO 


-2778 


1238 


27 


CS 


-2778 


1048 


28 


RD 


-2778 


857 


29 


WR 


-2778 


667 


30 




-2778 


476 


31 


OSC2 


-2778 


286 


32 


0SC1 


-2778 


95 


33 


DB7 


-2778 


-95 


34 


DB6 


-2778 


-286 


35 


DB5 


-2778 


-476 


36 


DB4 


-2778 


-667 


37 


Vss 


-2778 


-857 


38 


Vlcd 


-2778 


-1048 


39 


Vdd 


-2778 


-1238 


40 


C0M9 


-2778 


-1429 



Note: The origin of coordination is the center of the die. 



unit: |im 



Pad No. 


Pad Name 


X 


Y 


41 


COM 10 


-2220 


-1552 


42 


COM 11 


-2029 


-1552 


43 


COM 12 


-1839 


-1552 


44 


COM 13 


-1648 


-1552 


45 


COM 14 


-1458 


-1552 


46 


C0M15 


-1267 


-1552 


47 


C0M16 


-1077 


-1552 


48 


SO 


-886 


-1552 


49 


LP 


-696 


-1552 


50 


SHCL 


-505 


-1552 


51 


PR 


-315 


-1552 


52 


DB3 


-124 


-1552 


53 


DB2 


66 


-1552 


54 


DB1 


257 


-1552 


55 


DBO 


447 


-1552 


56 


VL2 


638 


-1552 


57 


VL3 


828 


-1552 


58 


SEG40 


1019 


-1552 


59 


SEG39 


1209 


-1552 


60 


SEG38 


1400 


-1552 


61 


SEG37 


1590 


-1552 


62 


SEG36 


1781 


-1552 


63 


SEG35 


1971 


-1552 


64 


SEG34 


2162 


-1552 


65 


SEG33 


2777 


-1385 


66 


SEG32 


2777 


-1195 


67 


SEG31 


2777 


-1004 


68 


SEG30 


2777 


-814 


69 


SEG29 


2777 


-623 


70 


SEG28 


2777 


-433 


71 


SEG27 


2777 


-242 


72 


SEG26 


2777 


-52 


73 


SEG25 


2777 


139 


74 


SEG24 


2777 


329 


75 


SEG23 


2777 


520 


76 


SEG22 


2777 


710 


77 


SEG21 


2777 


901 


78 


SEG20 


2777 


1091 


79 


SEG19 


2777 


1282 


80 


SEG18 


2777 


1472 
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SED1230 Series 



LCD DRIVER-CONTROLLER 

DESCRIPTION 

The SED1 230 Series are intelligent CMOS LCD controller-drivers with the ability to display characters 
(5 X 7) and icons. The SED1230 Series communicates with a high-speed microprocessor such as the Intel 
80XX or 68XX family through a serial or 4/8-bit parallel interface. 

These devices incorporate an internal DC/DC converter to generate the negative voltage needed for the LCD 
contrast. The controller features software contrast adjustment by command setting. 

The device has internal CGROM with the maximum capacity of 256 characters (5x7 dots). The user can 
store four different characters in the CORAM area. The device has built-in display data RAM which is capable 
of displaying up to 48 characters. 

The SED1 230 Series has a symbol register which can be set to generate the on-screen symbol display. The 
symbol capacity is 64 bits. 



FEATURES 

• Built-in display data RAM 48 characters 

• CORAM 4 characters 

• COROM 256 characters 

(5 X 7) max. 

• Symbol registers 64 bits 

• Static mode is supported 

• Built-in OR oscillator circuit 

• On-chip DC/DC converter for the LCD voltage 

• Supports two power save modes 



• Voltage regulator, low-power voltage follower 

• -0.17%/°C temperature gradient 

• Low power CMOS process 

• 100 p,A (operation) 

• 1 6-level contrast adjustment by software 

• 2.4 to 3.6V supply voltage 

• -4.5 to -11 V LCD voltage 

• Package Au bump (Dob) 

TAB 



Models 


Duty Ratio 


Display Character 


SED1230 


1/30 


12 char x 4 lines + 1 Static Icon + 52 symbols 


SED1231 


1/23 


12 char x 3 lines + 1 Static Icon + 52 symbols 


SED1232 


1/16 


12 char x 2 lines + 1 Static Icon + 52 symbols 


SED1233 


1/16 


1 6 char x 2 lines + 1 Static Icon + 64 symbols 


SED1234 


1/30 


1 2 char x 4 lines + 48 symbols 


SED1235 


1/16 


1 2 char x 2 lines + 48 symbols 



SYSTEM BLOCK DIAGRAM 



CPU 



68xx 
80xx 



DATA 



CONTROL 



SED1230 



SEG1~SEG60 



COM1~COM28 



12 CHAR X 4 LINES + ICONS 

•Sal 
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SED1230 Series 



BLOCK DIAGRAM 





Address 
Counter 



RAM 





Reflesh 
Address 
Counter 




Timing 






Generator 



CGROIVI 



Command 
Decoder 



Cursor 
Control 



Static 
Icon 



SEG1~60 
SEGS1~6 



* Exist for only SED1230/1/2/3. 



Oscillator 



O VS1 



Power 
Supply 
Circuit 



Segment 


Common 


Drive 


Drive 


Circuit 


Circuit 




C0I\/I1~28 
C0MS1~3 



V1V2V3 V4 V5 
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■ PIN ASSIGNMENT 









RES 






1F 


coMsr 




P/S 






VS1 


1 




Vdd 






Vss 


1 




CAPS1+ 






CAPS1- 






CAPS2+ 






CAPS2- 


\ 




VOUT 






VR 


\ 




VO 






V1 


1 




V2 






V3 






V4 






V5 






Vss 






Vdd 






DO 






D1 






D2 






D3 






D4 






D5 






D6 






D7 






CS 


SEGSr 




WR 




AO 







■ PIN DESCRIPTION 
• Power Supply 



Pin Name 



I/O 



Description 



Vdd 



Power 
Supply 



Common to MPU power supply pin Vcc 



Vss 



Power 
Supply 



Ground 



V1, V2, V3. 
V4, V5 



Power 
Supply 



LCD driver supply voltages. The voltages determined bthe LCD cell is 
impedance converted by resistive divider or an operational amplifier. These 
voltages should be determined on a VoD-basis so as to satisfy the following 
relationship: 

Vdd > VO > V1 > V2 > V3 > V4 > V5 
When the internal power supply is ON, the following voltages are generated 
on-chip. 





SED1232D** 


V1 


1/5 V5 


V2 


2/5 V5 





SED1232D** 


V3 


3/5 V5 


V4 


4/5 V5 



VS1 



o 



Power supply and voltage output for crystal power circuit 
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SED1230 Series 



• LCD Driver Supply 



Pin Name 


I/O 


Description 


No. of 
Pins 


CAP1 + 





DC/DC voltage converter capacitor 1 positive connect 




CAP1- 





DC/DC voltage converter capacitor 1 negative connect 





CAP2+ 





DC/DC voltage converter capacitor 2 positive connect 




CAP2- 





DC/DC voltage converter capacitor 2 negative connect 




VOUT 





DC/DC voltage converter output. Capacitor must be connected between Vout 
and Vss pad. 




VR 


1 


Voltage adjustment pin. Applies voltage between Vdd and V5 using a 
resistive divider. 


1 



Microprocessor Interface 



Pin Name 



I/O 



Description 



No. of 
Pins 



D7 (SI), 
D6 (SCL), 
D5 to DO 



Data input from the data bus of standard MPU (8-bit or 16-bit). 

07 and D6 pins are used for serial data input and a serial clock input 
respectively when P/S = "L". 



P/S 


D7 


D6 


D5-D0 


CS 


AO 


"L" 


SI 


SCL 




CS 


AO 


"H" 


D7 


D6 


D5-D0 


CS 


AO 



AO 



Control/display data flag input. This is connected to the LSB of the 
microprocessor address bus. 

When LOW, the data on DO to D7 is command data. 

When HIGH, the data on DO to D7 is display data. 



RES 



This pin is used to initialize the SED1230 and to select the M PU in terface 
type. For a 68xx MPU interface, initialization occurs after a RES I edge 
transition. For a 80xx MPU interface, initialization occurs after a RES T edge 
transition. MPU interface type is selected by input level after the reset. 

"H" : 68xx MPU Interface 

"L" : 80xx MPU Interface 



CS 



Chip select signal 



WR(E) 



<80xx MPU Connection> 
Active "L" 

This is a pin for connecting the WR signal of the 80xx MPU. The signal on 
the data bus is fetched when WR signal rises to "H". 
<68xx MPU Connection> 
Active "L" 

This is the enable clock of the 68xx MPU. 



P/S 



Parallel/serial data input select. 



P/S 


Serial Clock 


Data 


Chip Select 


Data/Command 


"L" 


SCL (D6) 


SI (D7) 


CS 


AO 


"H" 




D7~ DO 


CS 


AO 



IF 



Interface data long select pin. 

"H" : 8-bit parallel input 

"L" : 4-bit parallel input 
(When P/S = "L", connect this pin to Vdd or Vss.) 
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• LCD Drive Output Signals 
o SED1 230, SED1 231 , SED1 232 



Pin Name 


I/O 


Description 


NO. OT 

Pins 


C0M1 - COM28 





Common Signal Output Pin (for character) 


28* 






OUIIIIIIUII Oiyildl wUipUl rill ^oldllU oiyilctl dilU oyiiiuui^ 

G0MS1 : Common output for static driver** 
C0MS2, C0MS3 : Common output for symbol display 


Q 
O 


SEG1 - SEG60 





Segment Signal Output Pin (for character) 


60 


SEGS1 - SEGS6 





Segment Signal Output Pin (static signal and symbol) 
SEGS1 : Segment output for static driver** 
SEGS2 - SEGS6 : Segment output for signal output 


7 



* For SED1230, 28 pins. For SED1232, 14 pins. For SED1231 , 21 pins. ** Output in stand-by mode only. 



o SED1233 



Pin Name 


I/O 


Description 


No. of 
Pins 


C0M1 -C0M14 





Common Signal Output Pin (for character) 


14 


C0MS1 - C0MS3 





Common Signal Output Pin (static signal and symbol) 
C0MS1 : Common output for static driver** 
C0MS2, C0MS3 : Common output for symbol display 


3 


SEG1 -SEG80 


O 


Segment Signal Output Pin (for character) 


80 


SEGS1 





Segment Signal Output Pin (for static driver) 

SEGS1 : Segment output for static driver** 


1 



Output in stand-by mode only. 



o SED1234,SED1235 



Pin Name 


I/O 


Description 


No. of 
Pins 


COM1 -COM28 


O 


Common signal output pin (for character) 


28 


C0MS2 - C0MS3 





Common signal output pin (for symbol) 


2 


SEG1 - SEG60 





Segment signal output pin (for character) 


60 


SEGS2, SEGS6 





Segment signal output pin (for symbol) 


2 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Pcirarnotoi' 
r cllcllilcLci 


oyi 1 lUUi 


Rfltinnc 
riclUI lyo 


Unit 


Supply voltage 


Vss 


— O.U lU +U.O 

-4.0 to +0.3 


V 


Driver supply voltage 


V5 


-16.0 to +0.3 


V 


Driver supply voltage 


V1, V2, 
V3, V4 


V5 to +0.3 


V 


Input voltage 


ViN 


Vss - 0.3 to +0.3 


V 


Output voltage 


vo 


Vss - 0.3 to +0.3 


V 


Operating temperature 


TOPR 


-30 to +85 


°C 


Storage 
temperature 


TCP 


TSTR 


-55 to +100 


°C 


Chip 


-65 to +125 


°C 



Vcc (Vdd) 



(GND) Vss 



Vdd 



V5 



Note: 1 . The voltages shown are based on Vdd = OV. 

2. Always maintain the LCD driving voltage condition 
such that: Vdd > VI > V2 > V3 > V4 > V5. 

3. If these devices are used over their absolute 
maximum rating, they may be permanently dam- 
aged. To avoid a malfunction or degraded reliabil- 
ity these devices must be operated within the 
boundries defined by the electrical characteristic 
conditions for general operation. 
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• DC Electrical Characteristics 



(Vss = -3.6 to -2.4V, Ta = -30 to 85°C, unless otherwise specified) 



Parameter 


Symbol 


Conditions 


Applicable Pin 


Min 


Typ 


Max 


Unit 


Power 

Voltage 

1 


Recommended 
Operation 


Vss 




Vss *1 


-3.6 


-3.0 


-2.4 


V 


Operational 


— O.O 


— o.U 




v 


Power 

Voltage 

2 


Recommended 
Operation 


V5 




V5 


-11.0 


— 


-5.0 


V 


Operational 






*2 


-11.0 


— 


-4.5 


V 


Operational 


V1, V2 




V1, V2 


0.6 xV5 




Vdd 


V 


Operational 


V3, V4 




V3, V4 


Vdd 




0.4 X V5 


V 


Hi-level input voltage 


VlHC 




*3 


0.2 X Vss 




Vdd 


V 


Low-level input voltage 


ViLC 




*3 


Vss 




0.8 X Vss 


V 


Input leakage current 


ILI 


ViN = Vdd or Vss 


*3 


-1.0 


— 


1.0 


^lA 


LCD drive ON resistance 


Ron 


Ta = 25°C 


V5=7V 


COM, SEG 
*4 


— 


20 


40 


kQ 


AV = 0.1V 


Static power consumption 


Idd 


During display V5 = -7V 


Vdd *5 






1 00 


1 1 A 

M-A 


Stand-by 


Power OFF 
OSC ON 


Vdd *6 






20 


1 1 A 

jxA 


Sleep 


Vdd 






5 


1 1 A 

|XA 


During access 
fcYC = 200kHz 


Vdd *7 


— 


— 


500 


^A 


Input pin capacity 


CiN 


Ta = 25°C f = 1MHz 


*3 




5.0 


8.0 


pF 


Reset time 


tR 




*8 


1.0 






|XS 


Reset "L" pulse width 


tRW 




*9 


10 






|IS 


Built-in 
supply 
circuit 


Input voltage 


Vss 




*10 


-3.6 


— 


-2.4 


V 


Raised output 
voltage 


VOUT 


Raising 2 times 


VoUT 


-7.2 




-4.0 


V 


Raising 3 times 




-10.8 




-5.0 


V 


Voltage 
follower 
circuit 


V5® 


Applies to SED1230 




-11.0 




-4.5 


V 


V5@ 


Applies to SED1231 




-11.0 




-4.5 


V 


V5(D 


Applies to SED1 232 




-11.0 




-4.5 


V 


Reference 
voltage 


Vreg 


Ta = 25°C 




-3.5 


-3.1 


-2.7 


V 



*1 . Correct operation is assured over the recommended operating voltage range. However, during MPU access excessive 

voltage variation may degrade operation. 
*2. Operating voltage range applies when an external power supply is used. 
*3. DO to D5, D6 (SOL), D7 (SI), AO, RES, CS, WR(E), P/S, IF 

*4. This resistance value applies when 0.1 V is applied between output "SEGn", "SEGSn", "COMn", "COMSn", and each 

power supply pin (VI, V2, V3, V4). Ron = -1 V/AI. 
*5. This applies when the character g is displayed and the built-in oscillator and the built-in power supply is used. 

*6. This applies when the built-in oscillator circuit is used and power supply are not used in stand-by mode. 

*7. This indicates power consumption duhng writing of vertical bar patterns at constant fCYC. The power consumption 
during access Is nearly proportional to the access frequency (fcvc). Only Idd(1) applies when there is no access. 

*8. tr (reset time) indicates the interval between the rising edge of an RES signal and completion of the internal circuit reset. 

Therefore, the SED1230 Series does not start normal operation until after the lapse of tr. 
*9. trw is the minimum pulse width of the RES signal. For reset to occur, RES must pulse to "L" for a time period greater 

than trw. 

*1 0. Power supply Vss on the primary side is used within the input voltage range if the voltage is doubled or tripled in the 
built-in power supply circuit. 
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SED1230 Series 



• AC Characteristics 

o System Bus: Write Characteristics 1 (8080-Series UPU) 




(Vss = -3.6 to -2.4V, Ta = -30 to 85°C) 



Parameter 


Symbol 


Condition 


Applicable Pin 


Min 


Typ 


Max 


Unit 


Address hold time 


tAH8 *^ 




AO, CS 


30 






ns 


Address setup time 


tAW8 *^ 


30 






ns 


System cycle time 


tCYC8 


Vss = -2.7V 


WR 


500 






ns 


Vss = -2.4V 


650 






ns 


Control pulse width 


tec 


Vss = -2.7V 


100 






ns 


Vss = -2.4V 


150 






ns 


Data setup time 


tDSS 




DO to D7 


100 






ns 


Data hold time 


tDHS 


50 






ns 



*1. The input signal rise time and fall time must both be 15ns or less. 

*2. Timing is based on 20% and 80% of Vss. 

*3. It is not necessary that AO timing be the same as CS. 
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SED1230 Series 



System Bus: Write Characteristics 2 (6800-Series l\1PU) 




(Vss = -3.6 to -2.4V, Ta = -30 to 85°C) 



Parameter 


Symbol 


Condition 


Applicable Pin 


Min 


Typ 


Max 


Unit 


System cycle time 


tcYce 




AO, CS 


500 @ Vss = -2.7V 






ns 


650 @ Vss = -2.4V 


Address setup time 


tAW6 


60 






ns 


Address liold time 


tAH6 




DO to D7 


30 






ns 


Data setup time 


toss 


100 






ns 


Data hold time 


toHS 


50 






ns 


Enable pulse width 


tew 




E 


100 @ Vss = -2.7V 






ns 


150 @ Vss = -2.4V 



*1 . tcYC6 Indicates E signal cycle when CS is active, tcvce must be ensured after CS becomes active. 

*2. The input signal rise time and fall time must both be 1 5ns or less. 

*3. Timing is based on 20% and 80% of Vss. 

*4. It is not necessary that AO have the same timing as CS. 
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SED1230 Series 



o Serial Interface 




(Vss = -3.6 to -2.4V, Ta = -30 to 85°C) 



Parameter 


Symbol 


Condition 


Applicable Pin 


Min 


Typ 


Max 


Unit 


System clock cycle 


tSCYS 




SCL 


1000 






ns 


SCL "H" pulse width 


tSHW 


300 






ns 


SCL "L" pulse width 


tSLW 


300 






ns 


Address setup time 


tSAS 




AO 


50 






ns 


Address hold time 


tSAH 


300 






ns 


Data hold time 


tSDS 






50 






ns 


tSDH 


50 






ns 


CS-SCL time 


teas 




CS 


150 






ns 


tCSH 


700 






ns 



*1 . The input signal rise time and fall time must both be 1 5ns or less. 
*2. Timing is based on 20% and 80% of Vss. 



274 



SED1230 Series 
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SED1230 Series 



■ SED1230 SERIES COMMAND SUMMARY 



Command 



Code 



AO 



WR 



D7 



D6 D5 D4 D3 D2 D1 DO 



Function 



(1) Cursor home 



1 



Moves cursor to Home position. 



(2) Static display 
control 



SD1 



SDO 



Sets display mode of Symbol. 

(SDI.SDO) = (0,0) (No display) 
(0,1) (1~2Hz blink) 
(1,0) (3'>'4Hz blink) 

(1, 1) (All display) 



(3) Display ON/ 
OFF control 



DC 



Sets cursor ON/OFF (C), cursor blink ON/OFF 
(B), double cursor ON/OFF (DC), and display 
ON/OFF (D). 

C = 1 (cursor ON) 
= (cursor OFF) 
B = 1 (blink ON) 
= (blink OFF) 
DC = 1 (double cursor ON) 
= (double cursor OFF) 
D = 1 (display ON) 
= (display OFF) 



(4) Power save 



PS 



Sets power save ON/OFF (PS) and oscillator 
circuit ON/OFF (O). 

PS = 1 (power save ON) 
= (power save OFF) 
O = 1 (oscillator circuit ON) 
= (oscillator circuit OFF) 



(5) Power supply 
control 



VC 



VF 



Sets internal feedback register ON/OFF (VR), 
voltage regulator ON/OFF (VC), voltage con- 
verter ON/OFF (P), and voltage follower ON/ 
OFF (VF). 



VR 


= 1 


(voltage regulator ON) 




= 


(voltage regulator OFF) 


VC 


= 1 


(voltage regulator ON) 




= 


(voltage regulator OFF) 


VF 


= 1 


(voltage follower ON) 




= 


(voltage follower OFF) 


P 


= 1 


(voltage converter ON) 




= 


(voltage converter OFF) 



(6) System set 



N2 



N1 



CG 



Sets the CGRAIVI (CG) to USED/NOT USED 
and the number of display lines (N2, N1). 
CG = 1 (CORAM USED) 

= (CORAM NOT USED) 
(N2, N1) = (0,0) (2 lines) 
(0,1) (3 lines) 
(1,0) (4 lines) 



(7) Electronic 
volume register 



MSB 



LSB 



Sets the value of electronic contrast control 
register. 



(8) RAM address 
set 



ADDRESS 



Setsthe address of DDRAM, CORAM or symbol 
register. 



(9) RAM writing 



DATA 



Writes data to DDRAM, CORAM or symbol 
register. 
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SED1230 Series 



■ DIE SPECIFICATION 

SED1230D** 1/30 duty 12 Characters x 4 Lines 

SED1231D** 1/23 duty 12 Characters x 3 Lines 

SED1232D** 1/16 duty 12 Characters x 2 Lines 

SED1233D** 1/16 duty 16 Characters x 2 Lines 

SED1234D** 1/30 duty 12 Characters x 4 Lines 

SED1235D** 1/16 duty 12 Characters x 2 Lines 



ChipSize : 10.23 x 3.11 mm 

Pad Pitch : 1 10 |im (Min.) SED1 230/1/2/3 

126^m (IViin.) SED1 234/5 

Chip Thickness : 625 ± 25 lam (SED1 23*D*A, SED1 23*D*B) 
525 ± 25 ^m (SED123*D*C, SED123*D*E) 



1) Al Pad Spec. (SED1 

Pad Size : A 
B 



23*D*A and SED123*D*C) 

86 iLim X 1 35 |im 
1 35 |im X 86 iiim 



2) Au Bump Spec. (SED123*D*B and SED123*D*C) (for reference) 

Bump Size : A 80|im x 129|im 
B 129 |im X 80ia,m 
Bump Height : 22.5 }xm ± 5.5 fxm 





173 






86 






□□□□ 


nDmnnDnnQnnnDDnDDDnnnDmDDnnDmammDnnDDGDDnnDmnDnDnnDmDDnDnDnDnDDnDnnnnDDDn 


□□□□ 




174 


nnnnnnnnnnn nnnnnnnnn 




_^(0,0) 




□onDDDnon uuu 


85 


193 




□□□n nnnn □□□□ □□□□ □□□□ nam □□□□ □□□□ □□no man □□□□ □□□□ 


□□nn □□□□ □□□□ □□□□ □□□□ 


□ 


69 






1 




68 
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SED1230 Series 



SED1230D** PAD COORDINATES 



Unit: jxm 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


NC 


—4793 


—1371 


2 


NC 


—4683 


—1371 


3 


NC 


-4572 


—1371 


4 


NC 


—4462 


—1371 


5 


Vdd 


—4242 


—1371 


6 


Vdd 


—4132 


—1371 


7 


Vdd 


—4021 


—1371 


8 


Vdd 


—391 1 


—1371 


9 


Vss 


—3691 


—1371 


10 


Vss 


—3581 


—1371 


1 1 


Vss 


—3470 


-1371 


12 


Vss 


-3360 


—1371 


13 


V5 


—3140 


—1371 


14 


V5 


—3030 


—1371 


15 


V5 


-2919 


—1371 


16 


V5 


—2809 


—1371 


17 


V4 


—2589 


—1371 


18 


V4 


-2479 


—1371 


19 


V4 


-2368 


—1371 


20 


V4 


—2258 


—1371 


21 


V3 


-2021 


—1371 


22 


V3 


-1910 


—1371 


23 


V3 


—1800 


—1371 


24 


V3 


-1690 


—1371 


25 


V2 


—1453 


— 1 371 


26 


V2 


—1342 


— 1 371 


27 


V2 


—1232 


—1371 


28 


V2 


—1 122 


—1371 


29 


VI 


-884 


—1371 


30 


VI 


—774 


—1371 


31 


VI 


—664 


—1371 


32 


VI 


—554 


—1371 


33 


VO 


—316 


—1371 


34 


VO 


—206 


-1371 


35 


VO 


—96 


-1371 


36 


VO 


14 


-1371 


37 


VR 


235 


-1371 


38 


VR 


345 


—1371 


39 


VR 


455 


-1371 


40 


VR 


565 


—1371 


41 


VOUT 


803 


—1371 


42 


VOUT 


913 


—1371 


43 


VoUT 


1023 


—1371 


44 


VoUT 


1 133 


—1371 


45 


CAP2— 


1354 


—1371 


46 


CAP2— 


1464 


-1371 


47 


CAP2— 


1574 


-1371 


40 


CAP2— 


1 684 




49 


CAP2+ 


1905 


-1371 


50 


CAP2+ 


2015 


-1371 


51 


CAP2+ 


2125 


-1371 


52 


CAP2+ 


2235 


-1371 


53 


CAP1- 


2473 


-1371 


54 


CAP1- 


2583 


-1371 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


55 


CAP1— 


2693 


-1371 


56 


CAP1— 


2803 


-1371 


57 


CAP1 + 


3024 


— 1 371 


58 


CAP1 + 


3134 


-1371 


59 


CAP1 + 


3244 


-1371 


60 


CAP1 + 


3354 


-1371 


61 


Vss 


3592 


-1371 


62 


Vss 


3702 


-1371 


63 


Vss 


3812 


—1371 


64 


Vss 


3923 


-1371 


65 


Vdd 


4143 


-1371 


66 


Vdd 


4253 


—1371 


67 


Vdd 


4363 


-1371 


68 


Vdd 


4474 


—1371 


69 


NC 


4883 


-1343 


70 


NC 


4883 


—1233 


71 


NC 


4883 


-1 123 


72 


NC 


4883 


—1013 


73 


VS1 


4929 


-902 


74 


P/S 


4929 


-186 


75 


IF 


4929 


—76 


76 


RES 


4929 


34 


77 


C0MS1 


4929 


255 


78 


OCjMo2 


4929 


365 


79 


C0I\^1 


4929 


475 


80 


COM2 


4929 


585 


81 


COM3 


4929 


695 


82 


COM4 


4929 


806 


83 


C0M5 


4929 


916 


84 


C0M6 


4929 


1026 


85 


C0M7 


4929 


1 136 


86 


NC 


4947 


1382 


87 


NC 


4836 


1382 


88 


NC 


4726 


1382 


89 


NC 


4616 


1382 


90 


C0M8 


4347 


1382 


91 


C0M9 


4237 


1382 


92 


COM 10 


4127 


1382 


93 


C0M1 1 


4017 


1382 


94 


OUM12 


3906 


1382 


95 


COM 13 


3796 


1382 


96 


COM 14 


3686 


1382 


97 


SEGS2 


3576 


1382 


98 


SEGS3 


3466 


1382 


99 


SEGS4 


3355 


1382 


100 


SEG1 


3245 


1382 


101 


SEG2 


3135 


1382 


1 02 


otcio 


3025 


1382 


103 


SEG4 


2915 


1382 


104 


SEG5 


2804 


1382 


105 


SEG6 


2694 


1382 


106 


SEG7 


2584 


1382 


107 


SEG8 


2474 


1382 


108 


SEG9 


2364 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


109 


SEGIO 


2253 


1382 


110 


SEG1 1 


2143 


1382 


111 


SEG12 


2033 


1382 


112 


SEG13 


1923 


1382 


113 


SEG14 


1813 


1382 


114 


SEG15 


1702 


1382 


115 


SEG16 


1592 


1382 


116 


SEG17 


1482 


1382 


117 


SEG18 


1372 


1382 


118 


SEG19 


1262 


1382 


119 


SEG20 


1 151 


1382 


120 


SEG21 


1041 


1382 


121 


SEG22 


931 


1382 


122 


SEG23 


821 


1382 


123 


SEG24 


71 1 


1382 


124 


SEG25 


600 


1382 


125 


SEG26 


490 


1382 


126 


SEG27 


380 


1382 


127 


SEG28 


270 


1382 


128 


SEG29 


160 


1382 


129 


SEG30 


49 


1382 


130 


SEG31 


—61 


1382 


131 


SEG32 


—171 


1382 


132 


SEG33 


—281 


1382 


133 


SEG34 


—391 


1382 


134 


SEG35 


—502 


1382 


135 


SEG36 


—612 


1382 


136 


SEG37 


—722 


1382 


137 


SEG38 


—832 


1382 


138 


SEG39 


—942 


1382 


139 


SEG40 


—1053 


1382 


140 


SEG41 


-1 163 


1382 


141 


SEG42 


— 1 273 


1382 


142 


SEG43 


—1383 


1382 


143 


SEG44 


—1493 


1382 


144 


SEG45 


—1504 


1382 


145 


SEG46 


—1714 


1382 


146 


SEG47 


—1824 


1382 


147 


SEG48 


—1934 


1382 


148 


SEG49 


—2044 


1382 


149 


SEG50 


—2155 


1382 


150 


SEG51 


—2265 


1382 


151 


SEG52 


—2375 


1382 


152 


SEG53 


—2485 


1382 


153 


SEG54 


—2595 


1382 


154 


SEG55 


—2706 


1382 


155 


SEG56 


—2816 


1382 


I DO 




—2926 


1382 


157 


SEG58 


-3036 


1382 


158 


SEG59 


-3146 


1382 


159 


SEG60 


-3257 


1382 


160 


SEGS4 


-3367 


1382 


161 


SEGS5 


-3477 


1382 


162 


SEGS6 


-3587 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


163 


UUM2o 


—3697 


1382 


164 


COM27 


—3808 


1382 


165 




—3918 


1382 


166 


COM25 


-4028 


1382 


167 


COM24 


—4138 


1382 


168 


UUM23 


—4248 


1382 


169 


UUIV122 


—4359 


1382 


170 


NC 


—4627 


1382 


171 


NC 


—4738 


1382 


172 


NC 


—4848 


1382 


173 


NC 


—4958 


1382 


174 


C0M21 


—4940 


1 136 


175 


UUM^U 


—4940 


1026 


176 


C0M19 


—4940 


916 


177 


COM 18 


—4940 


806 


178 


COM 17 


—4940 


696 


179 


C0M16 


—4940 


585 


180 


COM 15 


—4940 


475 


181 


UUMoo 


—4940 


365 


182 


SEGS1 


—4940 


255 


183 


AO 


—4940 


34 


184 


WR 


—4940 


—76 


185 


CS 


—4940 


—186 


1 86 


D7 


—4940 


—296 


1 87 


D6 


—4940 


—406 


188 


D5 


-4940 


-517 


189 


D4 


-4940 


-627 


190 


D3 


-4940 


-737 


191 


D2 


-4940 


-847 


192 


D1 


-4940 


-957 


193 


DO 


-4940 


-1068 
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SED1230 Series 



SED1231D** PAD COORDINATES 



Unit: ixm 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


NC 


-4793 


-1371 


2 


NC 


-4683 


-1371 


3 


NC 


-4572 


-1371 


4 


NC 


-4462 


-1371 


5 


Vdd 


-4242 


-1371 


6 


Vdd 


-4132 


-1371 


7 


Vdd 


-4021 


-1371 


8 


Vdd 


-3911 


-1371 


9 


Vss 


-3691 


-1371 


10 


Vss 


-3581 


-1371 


11 


Vss 


-3470 


-1371 


12 


Vss 


-3360 


-1371 


13 


V5 


-3140 


-1371 


14 


V5 


-3030 


-1371 


15 


V5 


-2919 


-1371 


16 


V5 


-2809 


-1371 


17 


V4 


-2589 


-1371 


18 


V4 


-2479 


-1371 


19 


V4 


-2368 


-1371 


20 


V4 


-2258 


-1371 


21 


V3 


-2021 


-1371 


22 


V3 


-1910 


-1371 


23 


V3 


-1800 


-1371 


24 


V3 


-1690 


-1371 


25 


V2 


-1453 


-1371 


26 


V2 


-1342 


-1371 


27 


V2 


-1232 


-1371 


28 


V2 


-1122 


-1371 


29 


VI 


-884 


-1371 


30 


VI 


-774 


-1371 


31 


VI 


-664 


-1371 


32 


VI 


-554 


-1371 


33 


VO 


-316 


-1371 


34 


VO 


-206 


-1371 


35 


VO 


-96 


-1371 


36 


VO 


14 


-1371 


37 


VR 


235 


-1371 


38 


VR 


345 


-1371 


39 


VR 


455 


-1371 


40 


VR 


565 


-1371 


41 


VOUT 


803 


-1371 


42 


VOUT 


913 


-1371 


43 


VOUT 


1023 


-1371 


44 


VOUT 


1133 


-1371 


45 


CAP2- 


1354 


-1371 


46 


CAP2- 


1464 


-1371 


47 


CAP2- 


1574 


-1371 


48 


CAP2- 


1684 


-1371 


49 


CAP2+ 


1905 


-1371 


50 


CAP2+ 


2015 


-1371 


51 


CAP2+ 


2125 


-1371 


52 


CAP2+ 


2235 


-1371 


53 


CAP1- 


2473 


-1371 


54 


CAP1- 


2583 


-1371 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


55 


CAP1- 


2693 


-1371 


56 


CAP1- 


2803 


-1371 


57 


CAP1 + 


3024 


-1371 


58 


CAP1 + 


3134 


-1371 


59 


CAP1 + 


3244 


-1371 


60 


CAP1 + 


3354 


-1371 


61 


Vss 


3592 


-1371 


62 


Vss 


3702 


-1371 


63 


Vss 


3812 


-1371 


64 


Vss 


3923 


-1371 


65 


Vdd 


4143 


-1371 


66 


Vdd 


4253 


-1371 


67 


Vdd 


4363 


-1371 


68 


Vdd 


4474 


-1371 


69 


NC 


4883 


-1343 


70 


NC 


4883 


-1233 


71 


NC 


4883 


-1123 


72 


NC 


4883 


-1013 


73 


VS1 


4929 


-902 


74 


P/S 


4929 


-186 


75 


IF 


4929 


-76 


76 


RES 


4929 


34 


77 


COiVISI 


4929 


255 


78 


C0MS2 


4929 


365 


79 


C0M1 


4929 


475 


80 


COM2 


4929 


585 


81 


COM3 


4929 


696 


82 


COM4 


4929 


806 


83 


C0M5 


4929 


916 


84 


C0M6 


4929 


1026 


85 


C0M7 


4929 


1136 


86 


NC 


4947 


1382 


87 


NC 


4836 


1382 


88 


NC 


4726 


1382 


89 


NC 


4616 


1382 


90 


C0M8 


4347 


1382 


91 


C0M9 


4237 


1382 


92 


COM10 


4127 


1382 


93 


COM 11 


4017 


1382 


94 


COM 12 


3906 


1382 


95 


C0M13 


3796 


1382 


96 


COM 14 


3686 


1382 


97 


SEGS2 


3576 


1382 


98 


SEGS3 


3466 


1382 


99 


SEGS4 


3355 


1382 


100 


SEG1 


3245 


1382 


101 


SEG2 


3135 


1382 


102 


SEG3 


3025 


1382 


103 


SEG4 


2915 


1382 


104 


SEG5 


2804 


1382 


105 


SEG6 


2694 


1382 


106 


SEG7 


2584 


1382 


107 


SEG8 


2474 


1382 


108 


SEG9 


2364 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


109 


SEG10 


2253 


1382 


110 


SEG11 


2143 


1382 


111 


SEG12 


2033 


1382 


112 


SEG13 


1923 


1382 


113 


SEG14 


1813 


1382 


114 


SEG15 


1702 


1382 


115 


SEG16 


1592 


1382 


116 


SEG17 


1482 


1382 


117 


SEG18 


1372 


1382 


118 


SEG19 


1262 


1382 


119 


SEG20 


1151 


1382 


120 


SEG21 


1041 


1382 


121 


SEG22 


931 


1382 


122 


SEG23 


821 


1382 


123 


SEG24 


711 


1382 


124 


SEG25 


600 


1382 


125 


SEG26 


490 


1382 


126 


SEG27 


380 


1382 


127 


SEG28 


270 


1382 


128 


SEG29 


160 


1382 


129 


SEG30 


49 


1382 


130 


SEG31 


-61 


1382 


131 


SEG32 


-171 


1382 


132 


SEG33 


-281 


1382 


133 


SEG34 


-391 


1382 


134 


SEG35 


-502 


1382 


135 


SEG36 


-612 


1382 


136 


SEG37 


-722 


1382 


137 


SEG38 


-832 


1382 


138 


SEG39 


-942 


1382 


139 


SEG40 


-1053 


1382 


140 


SEG41 


-1163 


1382 


141 


SEG42 


-1273 


1382 


142 


SEG43 


-1383 


1382 


143 


SEG44 


-1493 


1382 


144 


SEG45 


-1504 


1382 


145 


SEG46 


-1714 


1382 


146 


SEG47 


-1824 


1382 


147 


SEG48 


-1934 


1382 


148 


SEG49 


-2044 


1382 


149 


SEG50 


-2155 


1382 


150 


SEG51 


-2265 


1382 


151 


SEG52 


-2375 


1382 


152 


SEG53 


-2485 


1382 


153 


SEG54 


-2595 


1382 


154 


SEG55 


-2706 


1382 


155 


SEG56 


-2816 


1382 


156 


SEG57 


-2926 


1382 


157 


SEG58 


-3036 


1382 


158 


SEG59 


-3146 


1382 


159 


SEG60 


-3257 


1382 


160 


SEGS4 


-3367 


1382 


161 


SEGS5 


-3477 


1382 


162 


SEGS6 


-3587 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


163 


NC 


-3697 


1382 


164 


NC 


-3808 


1382 


165 


NC 


-3918 


1382 


166 


NC 


-4028 


1382 


167 


NC 


-4138 


1382 


168 


NC 


-4248 


1382 


169 


NC 


-4359 


1382 


170 


NC 


-4627 


1382 


171 


NC 


-4738 


1382 


172 


NC 


-4848 


1382 


173 


NC 


-4958 


1382 


174 


C0M21 


-4940 


1136 


175 


COM20 


-4940 


1026 


176 


C0M19 


-4940 


916 


177 


COM18 


-4940 


806 


178 


C0M17 


-4940 


696 


179 


C0M16 


-4940 


585 


180 


C0M15 


-4940 


475 


181 


C0MS3 


-4940 


365 


182 


SEGS1 


-4940 


255 


183 


AO 


-4940 


34 


184 


WR 


-4940 


-76 


185 


CS 


-4940 


-186 


186 


D7 


-4940 


-296 


187 


D6 


-4940 


-406 


188 


D5 


-4940 


-517 


189 


D4 


-4940 


-627 


190 


D3 


-4940 


-737 


191 


D2 


-4940 


-847 


192 


D1 


-4940 


-957 


193 


DO 


-4940 


-1068 



279 



SED1230 Series 



SED1232D** PAD COORDINATES 



Unit: |Lim 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


NC 


-4793 


-1371 


2 


NC 


-4683 


-1371 


3 


NC 


-4572 


-1371 


4 


NC 


-4462 


-1371 


5 


Vdd 


-4242 


-1371 


6 


Vdd 


-4132 


-1371 


7 


Vdd 


^021 


-1371 


8 


Vdd 


-3911 


-1371 


9 


Vss 


-3691 


-1371 


10 


Vss 


-3581 


-1371 


11 


Vss 


-3470 


-1371 


12 


Vss 


-3360 


-1371 


13 


V5 


-3140 


-1371 


14 


V5 


-3030 


-1371 


15 


V5 


-2919 


-1371 


16 


V5 


-2809 


-1371 


17 


V4 


-2589 


-1371 


18 


V4 


-2479 


-1371 


19 


V4 


-2368 


-1371 


20 


V4 


-2258 


-1371 


21 


V3 


-2021 


-1371 


22 


V3 


-1910 


-1371 


23 


V3 


-1800 


-1371 


24 


V3 


-1690 


-1371 


25 


V2 


-1453 


-1371 


26 


V2 


-1342 


-1371 


27 


V2 


-1232 


-1371 


28 


V2 


-1122 


-1371 


29 


VI 


-884 


-1371 


30 


V1 


-774 


-1371 


31 


V1 


-664 


-1371 


32 


VI 


-554 


-1371 


33 


VO 


-316 


-1371 


34 


VO 


-206 


-1371 


35 


VO 


-96 


-1371 


36 


VO 


14 


-1371 


37 


VR 


235 


-1371 


38 


VR 


345 


-1371 


39 


VR 


455 


-1371 


40 


VR 


565 


-1371 


41 


VOUT 


803 


-1371 


42 


VOUT 


913 


-1371 


43 


VoUT 


1023 


-1371 


44 


VoUT 


1133 


-1371 


45 


CAP2- 


1354 


-1371 


46 


CAP2- 


1464 


-1371 


47 


CAP2- 


1574 


-1371 


48 


CAP2- 


1684 


-1371 


49 


CAP2+ 


1905 


-1371 


50 


CAP2+ 


2015 


-1371 


51 


CAP2+ 


2125 


-1371 


52 


CAP2+ 


2235 


-1371 


53 


CAP1- 


2473 


-1371 


54 


CAP1- 


2583 


-1371 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


55 


CAP1- 


2693 


-1371 


56 


CAP1- 


2803 


-1371 


57 


CAP1 + 


3024 


-1371 


58 


CAP1 + 


3134 


-1371 


59 


CAP1 + 


3244 


-1371 


60 


CAP1 + 


3354 


-1371 


61 


Vss 


3592 


-1371 


62 


Vss 


3702 


-1371 


63 


Vss 


3812 


-1371 


64 


Vss 


3923 


-1371 


65 


Vdd 


4143 


-1371 


66 


Vdd 


4253 


-1371 


67 


Vdd 


4363 


-1371 


68 


Vdd 


4474 


-1371 


69 


NC 


4883 


-1343 


70 


NC 


4883 


-1233 


71 


NC 


4883 


-1123 


72 


NC 


4883 


-1013 


73 


VS1 


4929 


-902 


74 


P/S 


4929 


-186 


75 


IF 


4929 


-76 


76 


RES 


4929 


34 


77 


C0MS1 


4929 


255 


78 


C0MS2 


4929 


365 


79 


COIVll 


4929 


475 


80 


COM2 


4929 


585 


81 


COM3 


4929 


696 


82 


COM4 


4929 


806 


83 


C0M5 


4929 


916 


84 


C0M6 


4929 


1026 


85 


C0M7 


4929 


1136 


86 


NC 


4947 


1382 


87 


NC 


4836 


1382 


88 


NC 


4726 


1382 


89 


NC 


4616 


1382 


90 


C0M8 


4347 


1382 


91 


C0M9 


4237 


1382 


92 


COM10 


4127 


1382 


93 


C0M11 


4017 


1382 


94 


C0M12 


3906 


1382 


95 


COM 13 


3796 


1382 


96 


C0M14 


3686 


1382 


97 


SEGS2 


3576 


1382 


98 


SEGS3 


3466 


1382 


99 


SEGS4 


3355 


1382 


100 


SEG1 


3245 


1382 


101 


SEG2 


3135 


1382 


102 


SEG3 


3025 


1382 


103 


SEG4 


2915 


1382 


104 


SEG5 


2804 


1382 


105 


SEG6 


2694 


1382 


106 


SEG7 


2584 


1382 


107 


SEG8 


2474 


1382 


108 


SEG9 


2364 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


109 


SEG10 


2253 


1382 


110 


SEG11 


2143 


1382 


111 


SEG12 


2033 


1382 


112 


SEG13 


1923 


1382 


113 


SEG14 


1813 


1382 


114 


SEG15 


1702 


1382 


115 


SEG16 


1592 


1382 


116 


SEG17 


1482 


1382 


117 


SEG18 


1372 


1382 


118 


SEG19 


1262 


1382 


119 


SEG20 


1151 


1382 


120 


SEG21 


1041 


1382 


121 


SEG22 


931 


1382 


122 


SEG23 


821 


1382 


123 


SEG24 


711 


1382 


124 


SEG25 


600 


1382 


125 


SEG26 


490 


1382 


126 


SEG27 


380 


1382 


127 


SEG28 


270 


1382 


128 


SEG29 


160 


1382 


129 


SEG30 


49 


1382 


130 


SEG31 


-61 


1382 


131 


SEG32 


-171 


1382 


132 


SEG33 


-281 


1382 


133 


SEG34 


-391 


1382 


134 


SEG35 


-502 


1382 


135 


SEG36 


-612 


1382 


136 


SEG37 


-722 


1382 


137 


SEG38 


-832 


1382 


138 


SEG39 


-942 


1382 


139 


SEG40 


-1053 


1382 


140 


SEG41 


-1163 


1382 


141 


SEG42 


-1273 


1382 


142 


SEG43 


-1383 


1382 


143 


SEG44 


-1493 


1382 


144 


SEG45 


-1504 


1382 


145 


SEG46 


-1714 


1382 


146 


SEG47 


-1824 


1382 


147 


SEG48 


-1934 


1382 


148 


SEG49 


-2044 


1382 


149 


SEG50 


-2155 


1382 


150 


SEG51 


-2265 


1382 


151 


SEG52 


-2375 


1382 


152 


SEG53 


-2485 


1382 


153 


SEG54 


-2595 


1382 


154 


SEG55 


-2706 


1382 


155 


SEG56 


-2816 


1382 


156 


SEG57 


-2926 


1382 


157 


SEG58 


-3036 


1382 


158 


SEG59 


-3146 


1382 


159 


SEG60 


-3257 


1382 


160 


SEGS4 


-3367 


1382 


161 


SEGS5 


-3477 


1382 


162 


SEGS6 


-3587 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


163 


NC 


-3967 


1382 


164 


NC 


-3808 


1382 


165 


NC 


-3918 


1382 


166 


NC 


-4028 


1382 


167 


NC 


-4138 


1382 


168 


NC 


-4248 


1382 


169 


NC 


-4359 


1382 


170 


NC 


-4627 


1382 


171 


NC 


-4738 


1382 


172 


NC 


-4848 


1382 


173 


NC 


-4958 


1382 


174 


COM 14 


-4940 


1136 


175 


COM 13 


-4940 


1026 


176 


C0M12 


-4940 


916 


177 


COM 11 


-4940 


806 


178 


COM 10 


-4940 


696 


179 


C0M9 


-4940 


585 


180 


C0M8 


-4940 


475 


181 


C0MS3 


-4940 


365 


182 


SEGS1 


-4940 


255 


183 


AO 


-4940 


34 


184 


WR 


-4940 


-76 


185 


CS 


-4940 


-186 


186 


D7 


-4940 


-296 


187 


D6 


-4940 


-406 


188 


D5 


-4940 


-517 


189 


D4 


-4940 


-627 


190 


D3 


-4940 


-737 


191 


D2 


-4940 


-847 


192 


D1 


-4940 


-957 


193 


DO 


-4940 


-1068 



280 



SED1230 Series 



SED1233D** PAD COORDINATES 



Unit: iim 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


NC 


-4793 


-1371 


2 


NC 


-4683 


-1371 


3 


NC 


^572 


-1371 


4 


NC 


-4462 


-1371 


5 


Vdd 


-4242 


-1371 


6 


Vdd 


-4132 


-1371 


7 


Vdd 


-4021 


-1371 


8 


Vdd 


-3911 


-1371 


9 


Vss 


-3691 


-1371 


10 


Vss 


-3581 


-1371 


11 


Vss 


-3470 


-1371 


12 


Vss 


-3360 


-1371 


13 


V5 


-3140 


-1371 


14 


V5 


-3030 


-1371 


15 


V5 


-2919 


-1371 


16 


V5 


-2809 


-1371 


17 


V4 


-2589 


-1371 


18 


V4 


-2479 


-1371 


19 


V4 


-2368 


-1371 


20 


V4 


-2258 


-1371 


21 


V3 


-2021 


-1371 


22 


V3 


-1910 


-1371 


23 


V3 


-1800 


-1371 


24 


V3 


-1690 


-1371 


25 


V2 


-1453 


-1371 


26 


V2 


-1342 


-1371 


27 


V2 


-1232 


-1371 


28 


V2 


-1122 


-1371 


29 


VI 


-884 


-1371 


30 


VI 


-774 


-1371 


31 


VI 


-664 


-1371 


32 


VI 


-554 


-1371 


33 


VO 


-316 


-1371 


34 


VO 


-206 


-1371 


35 


VO 


-96 


-1371 


36 


VO 


14 


-1371 


37 


VR 


235 


-1371 


38 


VR 


345 


-1371 


39 


VR 


455 


-1371 


40 


VR 


565 


-1371 


41 


VOUT 


803 


-1371 


42 


VOUT 


913 


-1371 


43 


VOUT 


1023 


-1371 


44 


VOUT 


1133 


-1371 


45 


CAP2- 


1354 


-1371 


46 


CAP2- 


1464 


-1371 


47 


CAP2- 


1574 


-1371 


48 


CAP2- 


1684 


-1371 


49 


CAP2+ 


1905 


-1371 


50 


CAP2+ 


2015 


-1371 


51 


CAP2+ 


2125 


-1371 


52 


CAP2+ 


2235 


-1371 


53 


CAP1- 


2473 


-1371 


54 


CAP1- 


2583 


-1371 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


55 


CAP1- 


2693 


-1371 


56 


CAP1- 


2803 


-1371 


57 


CAP1 + 


3024 


-1371 


58 


CAP1 + 


3134 


-1371 


59 


CAP1 + 


3244 


-1371 


60 


CAP1 + 


3354 


-1371 


61 


Vss 


3592 


-1371 


62 


Vss 


3702 


-1371 


63 


Vss 


3812 


-1371 


64 


Vss 


3923 


-1371 


65 


Vdd 


4143 


-1371 


66 


Vdd 


4253 


-1371 


67 


Vdd 


4363 


-1371 


68 


Vdd 


4474 


-1371 


69 


NC 


4883 


-1343 


70 


NC 


4883 


-1233 


71 


NC 


4883 


-1123 


72 


NC 


4883 


-1013 


73 


VS1 


4929 


-902 


74 


P/S 


4929 


-186 


75 


IF 


4929 


-76 


76 


RES 


4929 


34 


77 


C0MS1 


4929 


255 


78 


C0MS2 


4929 


365 


79 


C0M1 


4929 


475 


80 


COM2 


4929 


585 


81 


COM3 


4929 


696 


82 


COM4 


4929 


806 


83 


C0M5 


4929 


916 


84 


C0M6 


4929 


1026 


85 


C0M7 


4929 


1136 


86 


NC 


4947 


1382 


87 


NC 


4836 


1382 


88 


NC 


4726 


1382 


89 


NC 


4616 


1382 


90 


SEG1 


4347 


1382 


91 


SEG2 


4237 


1382 


92 


SEG3 


4127 


1382 


93 


SEG4 


4017 


1382 


94 


SEG5 


3906 


1382 


95 


SEG6 


3796 


1382 


96 


SEG7 


3686 


1382 


97 


SEG8 


3576 


1382 


98 


SEG9 


3466 


1382 


99 


SEG10 


3355 


1382 


100 


SEG11 


3245 


1382 


101 


SEG12 


3135 


1382 


102 


SEG13 


3025 


1382 


103 


SEG14 


2915 


1382 


104 


SEG15 


2804 


1382 


105 


SEG16 


2694 


1382 


106 


SEG17 


2584 


1382 


107 


SEG18 


2474 


1382 


108 


SEG19 


2364 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


109 


SEG20 


2253 


1382 


110 


SEG21 


2143 


1382 


111 


SEG22 


2033 


1382 


112 


SEG23 


1923 


1382 


113 


SEG24 


1813 


1382 


114 


SEG25 


1702 


1382 


115 


SEG26 


1592 


1382 


116 


SEG27 


1482 


1382 


117 


SEG28 


1372 


1382 


118 


SEG29 


1262 


1382 


119 


SEG30 


1151 


1382 


120 


SEG31 


1041 


1382 


121 


SEG32 


931 


1382 


122 


SEG33 


821 


1382 


123 


SEG34 


711 


1382 


124 


SEG35 


600 


1382 


125 


SEG36 


490 


1382 


126 


SEG37 


380 


1382 


127 


SEG38 


270 


1382 


128 


SEG39 


160 


1382 


129 


SEG40 


49 


1382 


130 


SEG41 


-61 


1382 


131 


SEG42 


-171 


1382 


132 


SEG43 


-281 


1382 


133 


SEG44 


-391 


1382 


134 


SEG45 


-502 


1382 


135 


SEG46 


-612 


1382 


136 


SEG47 


-722 


1382 


137 


SEG48 


-832 


1382 


138 


SEG49 


-942 


1382 


139 


SEG50 


-1053 


1382 


140 


SEG51 


-1163 


1382 


141 


SEG52 


-1273 


1382 


142 


SEG53 


-1383 


1382 


143 


SEG54 


-1493 


1382 


144 


SEG55 


-1504 


1382 


145 


SEG56 


-1714 


1382 


146 


SEG57 


-1824 


1382 


147 


SEG58 


-1934 


1382 


148 


SEG59 


-2044 


1382 


149 


SEG60 


-2155 


1382 


150 


SEG61 


-2265 


1382 


151 


SEG62 


-2375 


1382 


152 


SEG63 


-2485 


1382 


153 


SEG64 


-2595 


1382 


154 


SEG65 


-2706 


1382 


155 


SEG66 


-2816 


1382 


156 


SEG67 


-2926 


1382 


157 


SEG68 


-3036 


1382 


158 


SEG69 


-3146 


1382 


159 


SEG70 


-3257 


1382 


160 


SEG71 


-3367 


1382 


161 


SEG72 


-3477 


1382 


162 


SEG73 


-3587 


1382 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


163 


SEG74 


-3967 


1382 


164 


SEG75 


-3808 


1382 


165 


SEG76 


-3918 


1382 


166 


SEG77 


-4028 


1382 


167 


SEG78 


-4138 


1382 


168 


SEG79 


-4248 


1382 


169 


SEG80 


-4359 


1382 


170 


NC 


-4627 


1382 


171 


NC 


-4738 


1382 


172 


NC 


-4848 


1382 


173 


NC 


-4958 


1382 


174 


COM 14 


-4940 


1136 


175 


COM 13 


-4940 


1026 


176 


COM 12 


^940 


916 


177 


COM 11 


-4940 


806 


178 


COM 10 


-4940 


696 


179 


C0M9 


-4940 


585 


180 


C0M8 


^940 


475 


181 


C0MS3 


-4940 


365 


182 


SEGS1 


-4940 


255 


183 


AO 


-4940 


34 


184 


WR 


-4940 


-76 


185 


CS 


-4940 


-186 


186 


D7 


-4940 


-296 


187 


D6 


-4940 


-406 


188 


D5 


-4940 


-517 


189 


D4 


-4940 


-627 


190 


D3 


-4940 


-737 


191 


D2 


-4940 


-847 


192 


D1 


-4940 


-957 


193 


DO 


-4940 


-1068 



I 



281 



SED1230 Series 



■ SED1234D' 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


VDD 


-4077 


-1371 


2 


VSS 


-3526 


-1371 


3 


V5 


-2975 


-1371 


4 


V4 


-2424 


-1371 


5 


V3 


-1855 


-1371 


6 


V2 


-1287 


-1371 


7 


VI 


-719 


-1371 


8 


VO 


-151 


-1371 


9 


VR 


400 


-1371 


10 


VOUT 


968 


-1371 


11 


CAP2- 


1519 


-1371 


12 


CAP2+ 


2070 


-1371 


13 


CAP1- 


2638 


-1371 


14 


CAP1 + 


3189 


-1371 


15 


VSS 


3757 


-1371 


16 


VDD 


4308 


-1371 


17 


(NC) 


4883 


-1343 


18 


(NC) 


4883 


-1233 


19 


(NC) 


4883 


-1123 


20 


(NC) 


4883 


-1013 


21 


VS1 


4929 


-903 


22 


P/S 


4924 


-184 


23 


IF 


4924 


-57 


24 


RES 


4924 


70 


25 


C0MS2 


4950 


255 


26 


C0M1 


4950 


382 


27 


COM2 


4950 


510 


28 


COM3 


4950 


637 


29 


COM4 


4950 


764 


30 


C0M5 


4950 


891 


31 


C0M6 


4950 


1019 


32 


C0M7 


4950 


1146 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


33 


C0M8 


4896 


1406 


34 


C0M9 


4769 


1406 


35 


COM 10 


4642 


1406 


36 


COM 11 


4515 


1406 


37 


C0M12 


4388 


1406 


38 


C0M13 


4262 


1406 


39 


COM 14 


4135 


1406 


40 


SEGS2 


4008 


1406 


41 


SEG1 


3881 


1406 


42 


SEG2 


3754 


1406 


43 


SEG3 


3627 


1406 


44 


SEG4 


3501 


1406 


45 


SEG5 


3374 


1406 


46 


SEG6 


3247 


1406 


47 


SEG7 


3120 


1406 


48 


SEG8 


2993 


1406 


49 


SEG9 


2866 


1406 


50 


SEG10 


2740 


1406 


51 


SEG11 


2613 


1406 


52 


SEG12 


2486 


1406 


53 


SEG13 


2359 


1406 


54 


SEG14 


2232 


1406 


55 


SEG15 


2106 


1406 


56 


SEG16 


1979 


1406 


57 


SEG17 


1852 


1406 


58 


SEG18 


1725 


1406 


59 


SEG19 


1598 


1406 


60 


SEG20 


1471 


1406 


61 


SEG21 


1345 


1406 


62 


SEG22 


1218 


1406 


63 


SEG23 


1091 


1406 


64 


SEG24 


964 


1406 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


65 


SEG25 


837 


1406 


66 


SEG26 


710 


1406 


67 


SEG27 


584 


1406 


68 


SEG28 


457 


1406 


69 


SEG29 


330 


1406 


70 


SEG30 


203 


1406 


71 


SEG31 


76 


1406 


72 


SEG32 


-51 


1406 


73 


SEG33 


-177 


1406 


74 


SEG34 


-304 


1406 


75 


SEG35 


-431 


1406 


76 


SEG36 


-558 


1406 


77 


SEG37 


-685 


1406 


78 


SEG38 


-812 


1406 


79 


SEG39 


-938 


1406 


80 


SEG40 


-1065 


1406 


81 


SEG41 


-1192 


1406 


82 


SEG42 


-1319 


1406 


83 


SEG43 


-1446 


1406 


84 


SEG44 


-1572 


1406 


85 


SEG45 


-1699 


1406 


86 


SEG46 


-1826 


1406 


87 


SEG47 


-1953 


1406 


88 


SEG48 


-2080 


1406 


89 


SEG49 


-2207 


1406 


90 


SEG50 


-2333 


1406 


91 


SEG51 


-2460 


1406 


92 


SEG52 


-2587 


1406 


93 


SEG53 


-2714 


1406 


94 


SEG54 


-2841 


1406 


95 


SEG55 


-2968 


1406 


96 


SEG56 


-3094 


1406 



Unit: }xm 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


97 


SEG57 


-3221 


1406 


98 


SEG58 


-3348 


1406 


99 


SEG59 


-3475 


1406 


100 


SEG60 


-3602 


1406 


101 


SEGS6 


-3729 


1406 


102 


COM28 


-3855 


1406 


103 


COM27 


-3982 


1406 


104 


COM26 


-4109 


1406 


105 


COM25 


-4236 


1406 


106 


COM24 


-4363 


1406 


107 


COM23 


-4679 


1405 


108 


COM22 


-4806 


1405 


109 


C0M21 


-4933 


1405 


110 


COM20 


-4964 


1094 


111 


C0M19 


-4964 


966 


112 


COM 18 


-4964 


839 


113 


COM 17 


-4964 


712 


114 


C0M16 


-4964 


584 


115 


COM 15 


-4964 


457 


116 


C0MS3 


-4964 


330 


117 


AO 


-4964 


202 


118 


WR 


-4964 


75 


119 


CS 


-4964 


-52 


120 


D7 


-4964 


-180 


121 


D6 


-4964 


-307 


122 


D5 


-4964 


-434 


123 


D4 


-4964 


-562 


124 


D3 


-4964 


-689 


125 


D2 


-4964 


-816 


126 


D1 


-4964 


-943 


127 


DO 


-4964 


-1071 



SED1230 Series 



■ SED1235D' 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


VDD 


-4077 


-1371 


2 


VSS 


-3526 


-1371 


3 


V5 


-2975 


-1371 


4 


V4 


-2424 


-1371 


5 


V3 


-1855 


-1371 


6 


V2 


-1287 


-1371 


7 


VI 


-719 


-1371 


8 


VO 


-151 


-1371 


9 


VR 


400 


-1371 


10 


VOUT 


968 


-1371 


11 


CAP2- 


1519 


-1371 


12 


CAP2+ 


2070 


-1371 


13 


CAP1- 


2638 


-1371 


14 


CAP1 + 


3189 


-1371 


15 


VSS 


3757 


-1371 


16 


VDD 


4308 


-1371 


17 


(NC) 


4883 


-1343 


18 


(NC) 


4883 


-1233 


19 


(NC) 


4883 


-1123 


20 


(NC) 


4883 


-1013 


21 


VS1 


4929 


-903 


22 


P/S 


4924 


-184 


23 


IF 


4924 


-57 


24 


RES 


4924 


70 


25 


C0MS2 


4950 


255 


26 


C0M1 


4950 


382 


27 


COM2 


4950 


510 


28 


COM3 


4950 


637 


29 


COM4 


4950 


764 


30 


C0M5 


4950 


891 


31 


C0M6 


4950 


1019 


32 


C0M7 


4950 


1146 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


33 


C0M8 


4896 


1406 


34 


C0M9 


4769 


1406 


35 


COM 10 


4642 


1406 


36 


COM 11 


4515 


1406 


37 


C0M12 


4388 


1406 


38 


COM 13 


4262 


1406 


39 


COM 14 


4135 


1406 


40 


SEGS2 


4008 


1406 


41 


SEG1 


3881 


1406 


42 


SEG2 


3754 


1406 


43 


SEG3 


3627 


1406 


44 


SEG4 


3501 


1406 


45 


SEG5 


3374 


1406 


46 


SEG6 


3247 


1406 


47 


SEG7 


3120 


1406 


48 


SEG8 


2993 


1406 


49 


SEG9 


2866 


1406 


50 


SEG10 


2740 


1406 


51 


SEG11 


2613 


1406 


52 


SEG12 


2486 


1406 


53 


SEG13 


2359 


1406 


54 


SEG14 


2232 


1406 


55 


SEG15 


2106 


1406 


56 


SEG16 


1979 


1406 


57 


SEG17 


1852 


1406 


58 


SEG18 


1725 


1406 


59 


SEG19 


1598 


1406 


60 


SEG20 


1471 


1406 


61 


SEG21 


1345 


1406 


62 


SEG22 


1218 


1406 


63 


SEG23 


1091 


1406 


64 


SEG24 


964 


1406 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


65 


SEG25 


837 


1406 


66 


SEG26 


710 


1406 


67 


SEG27 


584 


1406 


68 


SEG28 


457 


1406 


69 


SEG29 


330 


1406 


70 


SEG30 


203 


1406 


71 


SEG31 


76 


1406 


72 


SEG32 


-51 


1406 


73 


SEG33 


-177 


1406 


74 


SEG34 


-304 


1406 


75 


SEG35 


-431 


1406 


76 


SEG36 


-558 


1406 


77 


SEG37 


-685 


1406 


78 


SEG38 


-812 


1406 


79 


SEG39 


-938 


1406 


80 


SEG40 


-1065 


1406 


81 


SEG41 


-1192 


1406 


82 


SEG42 


-1319 


1406 


83 


SEG43 


-1446 


1406 


84 


SEG44 


-1572 


1406 


85 


SEG45 


-1699 


1406 


86 


SEG46 


-1826 


1406 


87 


SEG47 


-1953 


1406 


88 


SEG48 


-2080 


1406 


89 


SEG49 


-2207 


1406 


90 


SEG50 


-2333 


1406 


91 


SEG51 


-2460 


1406 


92 


SEG52 


-2587 


1406 


93 


SEG53 


-2714 


1406 


94 


SEG54 


-2841 


1406 


95 


SEG55 


-2968 


1406 


96 


SEG56 


-3094 


1406 



Unit: |im 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


97 


SEG57 


-3221 


1406 


98 


SEG58 


-3348 


1406 


99 


SEG59 


-3475 


1406 


100 


SEG60 


-3602 


1406 


101 


SEGS6 


-3729 


1406 


102 


COM28 


-3855 


1406 


103 


COM27 


-3982 


1406 


104 


COM26 


^109 


1406 


105 


COM25 


-4236 


1406 


106 


COM24 


-4363 


1406 


107 


COM23 


-4679 


1405 


108 


COM22 


-4806 


1405 


109 


C0M21 


-4933 


1405 


110 


COM20 


-4964 


1094 


111 


COM 19 


-4964 


966 


112 


COM 18 


-4964 


839 


113 


COM 17 


-4964 


712 


114 


C0M16 


-4964 


584 


115 


COM 15 


-4964 


457 


116 


C0MS3 


-4964 


330 


117 


AO 


-4964 


202 


118 


WR 


-4964 


75 


119 


CS 


-4964 


-52 


120 


D7 


-4964 


-180 


121 


D6 


-4964 


-307 


122 


D5 


-4964 


-434 


123 


D4 


-4964 


-562 


124 


D3 


-4964 


-689 


125 


D2 


-4964 


-816 


126 


D1 


-4964 


-943 


127 


DO 


-4964 


-1071 



SED1230 Series 



MICROPROCESSOR INTERFACE 

The SED1 230 Series interfaces to either 8080- or 6800- Series microprocessors. The number of connections 
to the microprocessor can be minimized by using a serial interface. 



• 8080-Series Microprocessors 



Vcc 



AO 



A 1~A7 
lORQ 



D0~D7 
WR 



GND RES 



AO 


Vdd 


P/S 


cs 






SED123X 




D0~D7 


IF 


WR 






RES 


Vss 





-Vdd 



-^Vdd 



• 6800-Serles microprocessors 





Vcc 


AO 




MPU 




A1~A7 
VMA 






D0~D7 
E 


GND 


RES 



-o- 



AO 


Vdd 


P/S 


OS 






SED123X 




D0~D7 


IF 


E 






RES 


Vss 





-Vdd 



Vdd 



• Serial Interface 



MPU 



Vcc Port 4 
Port 3 



Porti 
Port 2 



GND RES 



AO 


Vdd 


P/S 




cs 


SED123X 




SI 

SCL 




IF 




RES 


Vss 
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SED1230 Series 



■ CHARACTER CODES AND FONTS 





Lower 4 Bit 
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SED1278 



CMOS DOT MATRIX LCD CONTROLLER DRIVER 

■ DESCRIPTION 

The SED1278 is a character LCD controller-driver, capable of driving displays as large as 2 lines of 8 
characters (5x8 pixels), with minimum external components. 

The SED1278 has an internal CGROM consisting of 240 characters (5 x 7) plus the underline cursor, JIS, 
ASCII, and eight user-programmable characters in RAM. 

The SED1 278 has 40 segment output and 1 6 common output built-in. Thus, one chip is capable of displaying 
up to 1 6 characters. The SED1 278 can display one line of 48 characters using an SED1 681 F (80-bit output) 
as an expansion segment driver. 

The SED1278 is fabricated using a silicon gate CMOS technology process and features very low power 
dissipation. This makes the device suitable for handheld and portable applications. 



■ FEATURES 

• Low-power CMOS technology 

• 40 segment output 

• 16 common output 

• Duty: 1/8 or 1/16 (set by command) 

• 4/8-bit CPU data interface, TTL compatible 

• Two frame AC drive wave form 

• CGROM: 240 characters 

• CORAM: 8 characters 

• Display data RAM: ... 80 x 8 bits (80 characters) 

• Recommended expansion segment driver: 
SED1181Fla(64 output) 
SED1681F(80 output) 



• Built-in power on power-on reset 

• Built-in RC oscillator 

• Built-in LCD driver voltage-divider network 

• TTL compatible CPU interface 

• Supply voltage Logic: 4.5V to 5.5V 

LCD: 3.5V to 5.5V 

• Package: 

QFP5-80 pins (Foa, Fob, Foe, Fod, Fog, Foh) 
Al pad (DoA, Dob, Doc, Dod, Dog, Doh) 



SYSTEM BLOCK DIAGRAM 



CPU 



DATA 



CONTROL 



SED1278 



40SEG 



16 COM 



> 



20 CHAR X 2 LINES 



XSCL, LP 
DO 



SED1181 
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SED1278 



BLOCK DIAGRAM 



DBO 
DB7 



Instruction Decoder 



Instruction Register 



Address 
Counter ACC 



Cursor/ 
Brinl< Control 



Refresh Address Counter 



I 



Data Register 



V1 ' 
V2 ( 



Character 
Generator 

RAM 
(CG-RAM) 
64 Bytes 



Display Data RAM 
DD RAM 



Character 
Generator 

RAM 
(CG-RAM) 
5x10x240 Bits 



Oscillation 
Circuit 



Parallel/Serial 
Data Converter 



Timing Generator 



Shift Register 16 Bits 



Common Driving 
Output Circuit 



Segment Driving 
Output Circuit 



Latch Circuit 
40 Bits 



Shift Register 
40 Bits 



^ XSCL 
►0 LP 



C0M1 
COM 16 
SEG1 
SEG40 



PIN CONFIGURATION 



CTjoCOin-^cocjT-o 

^^T--I--I-7-l-T-T-O)00K<£)ir)-^C0CjT- 

ujojOOOOOOOOOOOOOOOOcqcqcqcqcqcq 
COOTOOOOOOOOOOOOOOOOQQQQQQ 



SEG38 [ 
SEG37 [ 
SEG36 [ 
SEG35 [ 
SEG34 E 
SEG33 [ 
SEG32 [ 
SEG31 [ 
SEG30 [ 
SEG29 [ 
SEG28 [ 
SEG27 [ 
SEG26 [ 
SEG25 [ 
SEG24 [ 
SEG23 [ 



55 50 



45 40 



SED1278F 



Index 



o 



J 5 10 15 



:dbi 

DDBO 

:e _ 

]R/W 

]RS 

DDP 

:fr 

3 Vdd 

:xscL 

DLP 
3V5 
]V4 

:V3 
: V2 
: VI 
:osc2 



OjT-OOJOOr^COin^J-COOjT-OOJOON-CDLO-^COCMT- COt- 

<\iC\lCMT-T-T-T-T-T-T--r--p-T-cDCDCDCDCQCDC!3C!3C54"0 
OOOOOOOOOOOOOuJliJlIJUJlIJliJliJmm 

O 
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■ PIN DESCRIPTION 



Symbol 


No. of signals 


Functions 


RS 


1 


Register select signal 




R/W 


1 


Read/write select signal 


*1 


E 


1 


Read/write execute signal 




DBO to DB7 


8 


Data bus 


LP 


1 


Data latching pulse 


XSCL 


1 


Data transfer clock 


FR 


1 


LCD AC driving signal 


DO 


1 


Serial data 


COM1 to COM 16 


16 


Common outputs 

COM9 to COM 16 : non-select for 1/8 duty 
COM 12 to C0M16: non-select for 1/11 duty 




SEG1 to SEG40 


40 


Segment outputs 


V1 to V5 


5 


LCD driving power (V5>Vss) 


Vdd 


1 


+5V 


Vss 


1 


OV (GND) 


0SC1 


2 


Used to connect resistor (typ. 91 KQ) for oscillation; 




0SC2 




0SC1 is for external clock input. 





RS 


R/W 


E 


Operation 










Instruction write cycle 





1 


1 


Busy flag read cycle 
Address counter read cycle 


1 







DD RAM or CG RAM data write cycle 


1 


1 


1 


DD RAM or CG RAM data read cycle 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vss = OV, Ta = 25°C) 



Parameter 


Symbol 


Rating 


Unit 


Supply voltage (1) 


Vdd 


-0.3 to 7.0 


V 


Supply voltage (2) 


VI to V5 


-0.3 to Vdd+0.3 


V 


Input voltage 


Vi 


-0.3 to Vdd+0.3 


V 


Output voltage 


Vo 


-0.3 to Vdd+0.3 


V 


Power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to 75 


°C 


Storage temperature 


Tstg 


-65 to 150 


°C 


Soldering temperature and time 


Tsol 


260°C»10s (at lead) 





Note: The following condition must always hold true: Vdd > VI > V2 > V3 > V4 > V5 
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• DC Characteristics 



(Vdd = 5.0V ±1 0%, Vss = OV, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Applicable Pin 


Min 


TvD 


Max 


Unit 


"H" level input voltage (1) 


VlHI 




DB0~DB7 
RS, R/W, E 


2.0 




Vdd 


V 


"L" level input voltage (1) 


ViLI 




Vss 




0.8 


V 


"H" level input voltage (2) 


VlH2 




0SC1 


Vdd-1.0 




Vdd 


V 


"L" level input voltage (2) 


VlL2 




Vss 




1.0 


V 


"H" level output voltage (1) 


V0H1 


IOH=-0.205mA 


DB0~DB7 


2.4 






V 


"L" level output voltage (1) 


VOL1 


IOL=1 .6mA 






0.4 


V 


"H" level output voltage (2) 


V0H2 


IOH=-0.04mA 


XSCL 
LP 
DO 


0.9VDD 






V 


"L" level output voltage (2) 


V0L2 


IOL=0.04mA 






0.1 Vdd 


V 


Driver-on resistor (COM) 


Room 


IVCOM-Vnl=0.5V 


C0M1~16 




2 


10 


ka 


Driver-on resistor (SEG) 


RSEG 


IVSEG-Vnl=0.5V 


SEG 1-40 




2.5 


10 


kQ 


I/O leakage current 


IlL 


Vi=0 to Vdd 








1 


^lA 


Pull-up MOS current 


-Ip 


Vdd=5V 




50 


125 


250 


\ik 


Supply current 


lop 


Rf oscillation, from external clod 
Vdd=5V, fOSC=fCP=270kHz 


Vdd 




0.5 


0.8 


mA 


External clock operation 


External clock operating frequency 


fEXTCL 






125 


250 


350 


kHz 


External clock duty 


Duty 






45 


50 


55 


% 


External clock rise time 


trEXTCL 










0.2 


|LIS 


External clock fall time 


tfEXTCL 










0.2 


^IS 


Internal clock operation (Rf oscillation) 


Oscillation frequency 


fosc 


Rf=91kQ±2% 




190 


270 


350 


kHz 


Internal clock operation (Ceramic filter oscillation) 


Oscillation frequency 


fosc 


Ceramic filter 




245 


250 


255 


kHz 


LCD driving voltage 


Vlcd 


VDD-V5 




3.0 




Vdd 


V 



• AC Characteristics 
o Read cycle 

(Vdd = 5.0V ± 10%, Vss = OV, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Enable cycle time 


tcycE 




500 






ns 


Enable "H" level pulse width 


tWEH 




220 






ns 


Enable rise/fall time 


trE, tfE 








25 


ns 


RS, R/W setup time 


tAS 




40 






ns 


RS, R/W address hold time 


tAH 




10 






ns 


Read data output delay 


tRD 


CL=100pF 






120 


ns 


Read data hold time 


tDHR 




20 






ns 
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o Write cycle 



(Vdd = 5.0V±10%, Vss = OV, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Enable cycle time 


tcycE 




500 


— 


— 


ns 


Enable "H" level pulse width 


tWEH 




220 


— 


— 


ns 


Enable rise/fall time 


trE, tfE 








25 


ns 


RS, R/W setup time 


tAS 




40 






ns 


RS, R/W address hold time 


tAH 




10 






ns 


Data setup time 


tDS 




60 






ns 


Write data hold time 


tDH 




10 






ns 



• Timing Chart 
° Read cycle 



RS 
R/W 



DBO to DB7 



\ V|L1 



trE- 



V,H1 



VoHiV~ Significant ^k/vi 
VquA Data A V( 



PH1 
0L1 



^cycE " 



o Write cycle 



RS 
R/W 



DBO to DB7 



V|L1 



V|L1A 



trE 



V,H1 



V|Hi\7~ Significant 
ViLi A Data 



"tcycE " 
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SED1278 



■ DISPLAY COMMAND 



Parameter 


DO 

Kb 


D AA/ 

n/W 




Ubo 


Ubo 


Ud4 


Ubo 




Ub 1 


UbU 


Note 


CLEAR DISPLAY 





























1 




now 11 n wivi iz 


n 
u 


n 

u 


n 

u 


n 

u 




n 

u 


n 

u 





i 
1 






ENTRY MODE SET 























1 


1 /r\ 
l/D 


b 


DB1=1 : Increment, DB1=0 : Decrement 
DB0=1 : The display is shifted. 
DBO=0 : The display is not shifted. 


DISPLAY ON/OFF 




















1 


D 


C 


B 


DB2=1 : Display on DB2=0 : Display off 
DB1 =1 : Cursor on DB1 =0 : Cursor off 
DB0=1 : Brinking on DBO=0 : Brinking off 


CURSOR/DISPLAY SHIFT 

















1 


s/c 


R/L 


* 




DB3=1 : Shifts display one character 
DB2=1 : Right shift, DB2=0 : Left shift 


SYSTEM SET 














1 


DL 


N 


F 


* 


* 


DB4=1 : 8 bits, DB4=0 : 4 bits 
DB3=1 : 2 lines display (1/16 duty), 
DB3=0 : 1 line display 
/ DB2=1 : 5x10 dots, 1/11 duty \ 
\DB2=0 : 5x7dots, 1/8 duty / 


SET CGRAM ADDRESS 











1 


Acq 


The address length that can be set is 64 addresses. 


SET DDRAM ADDRESS 








1 


Add 


The address length that can be set is 80 addresses. 


READ BUSY FLAG/ 
ADDRESS COUNTER 





1 


BF 


AC 


DB7=1 : Busy (instruction not accepted) 
DB7=0 : Ready (instruction accepted) 


WRITE DATA 


1 





Write Data 




READ DATA 


1 


1 


Read Data 





* Don't care 
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■ EXAMPLE OF APPLICATION (2 lines x 20 characters) 



SED1278 



LCD 



COM1 



> 



16 



16x100 Dots 



C0M16 



SEG1 




60 



SEG40 



DO 



DO 




D01 

D1 -4-, 

DOO ' 



OPEN 



SED1181FLA/DLA 




LP 
XSCL 
FR 
Vdd 
Vss 
V2 
V3 
V5 

0SC1 0SC2 



SED1278 is usually connected to 8-bit MPU via I/O ports. 
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SED1278 



PAD LAYOUT 



24 



25 



40 



4,500 



(0.0) 



80 



o 

CO 



65 



Monitor Pad 



41 



64 



Pad size: 109x 109 
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SED1278 



• PAD COORDINATES 



Pad No. 


Pad Name 


X 


Y 


1 


SEG22 


2087 


1671 


2 


SEG21 


1905 


1671 


3 


SEG20 


1723 


1671 


4 


SEG19 


1541 


1671 


5 


SEG18 


1359 


1671 


6 


SEG17 


1177 


1671 


7 


SEG16 


995 


1671 


8 


SEG15 


814 


1671 


9 


SEG14 


633 


1671 


10 


SEG13 


452 


1671 


11 


SEG12 


272 


1671 


12 


SEG11 


91 


1671 


13 


SEG10 


-91 


1671 


14 


SEG9 


-272 


1671 


15 


SEG8 


-452 


1671 


16 


SEG7 


-633 


1671 


17 


SEG6 


-814 


1671 


18 


SEG5 


-995 


1671 


19 


SEG4 


-1177 


1671 


20 


SEG3 


-1359 


1671 


21 


SEG2 


-1541 


1671 


22 


SEG1 


-1723 


1671 


23 


GND 


-1905 


1671 


24 


0SC1 


-2087 


1671 


25 


0SC2 


-2087 


1365 


26 


VI 


-2087 


1183 


27 


V2 


-2087 


1001 


28 


V3 


-2087 


819 


29 


V4 


-2087 


637 


30 


V5 


-2087 


455 


31 


LP 


-2087 


273 


32 


XSCL 


-2087 


91 


33 


VCG 


-2087 


-91 


34 


FR 


-2087 


-273 


35 


DO 


-2087 


-455 


36 


RS 


-2087 


-637 


37 


R/W 


-2087 


-819 


38 


E 


-2087 


-1001 


39 


DBO 


-2087 


-1183 


40 


DB1 


-2087 


-1365 



Pad No. 


Pad Name 


X 


Y 


41 


DB2 


-2087 


-1671 


42 


DB3 


-1905 


-1671 


43 


DB4 


-1723 


-1671 


44 


DB5 


-1541 


-1671 


45 


DB6 


-1359 


-1671 


46 


DB7 


-1177 


-1671 


47 


C0M1 


-995 


-1671 


48 


COM2 


-814 


-1671 


49 


COM3 


-633 


-1671 


50 


COM4 


-452 


-1671 


51 


COM5 


-272 


-1671 


52 


C0M6 


-91 


-1671 


53 


C0M7 


91 


-1671 


54 


C0M8 


272 


-1671 


55 


C0M9 


452 


-1671 


56 


COM10 


633 


-1671 


57 


C0M11 


814 


-1671 


58 


C0M12 


995 


-1671 


59 


COM 13 


1177 


-1671 


60 


C0M14 


1359 


-1671 


61 


C0M15 


1541 


-1671 


62 


C0M16 


1723 


-1671 


63 


SEG40 


1905 


-1671 


64 


SEG39 


2087 


-1671 


65 


SEG38 


2087 


-1365 


66 


SEG37 


2087 


-1183 


67 


SEG36 


2087 


-1001 


68 


SEG35 


2087 


-819 


69 


SEG34 


2087 


-637 


70 


SEG33 


2087 


-455 


71 


SEG32 


2087 


-273 


72 


SEG31 


2087 


-91 


73 


SEG30 


2087 


91 


74 


SEG29 


2087 


273 


75 


SEG28 


2087 


455 


76 


SEG27 


2087 


637 


77 


SEG26 


2087 


819 


78 


SEG25 


2087 


1001 


79 


SEG24 


2087 


1183 


80 


SEG23 


2087 


1365 



SED1278 



■ SED1278F0A/D0A CHARACTER FONT 





Higher 4-bit (D4 to 07) of Character Code (Hexadecimal) 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 





CG 
RAM 
(1) 
















































1 


CG 
RAM 

(2) 












'm'm'mZ 








... 




"[.. 






: i 


2 


CG 
RAM 

(3) 






— 




.... 










:■' 




■ '} 








3 


CG 
RAM 

(4) 









... 


.... 












■ ; 










4 


CG 
RAM 

(5) 










I"': 














j 


■ 




■ ■ 


— . 


5 


CG 
RAM 

(6) 




■" 






: : 




: j 






:: 






■": 






6 


CG 
RAM 

(7) 








.... 


: : 




: - 


























7 


CG 
RAM 
(8) 








"...S 


\ \ \ 




i m ^ 


















8 


CG 
RAM 
(1) 




















- 






: : 


... 


■ - 


9 


CG 
RAM 

(2) 






■■■ 


... 




- 












: 


Z Z m 


■■ ■ 




A 


CG 
RAM 

(3) 










: 






..... 






..... 




■ ■ 


\ y 


■ 










B 


CG 
RAM 

(4) 










\y' 






■: 






." a 


'IT 






y 




C 


CG 
RAM 
(5) 






















y . 






Z m m 




D 


CG 
RAM 
(6) 








m s 


■■: 










■-: 


..... 




z 




..... 


E 


CG 
RAM 

(7) 
































F 


CG 
RAM 
(8) 




























z z 
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SED1278F0B/D0B CHARACTER FONT 



Higher 4-bit (D4 to D7) of Character Code (Hexadecimal) 



8 



B 



CO 

E 
"o 

CD 
■Q 
CO 
X 
CD 
X 

CD 
T3 

O 
O 



CO 
CO 

O 



CO 

Q 



o 
Q 



CD 
I 



CG 
RAM 

(1) 

CG 
RAM 

(2) 

CG 
RAM 

(3) 

CG 
RAM 

(4) 

CG 
RAM 

(5) 

CG 
RAM 

(6) 

CG 
RAM 

(7) 

CG 
RAM 

(8) 

CG 
RAM 
(1) 
CG 
RAM 
(2) 
CG 
RAM 
(3) 
CG 
RAM 
(4) 

CG 
RAM 
(5) 
CG 
RAM 
(6) 

CG 
RAM 

(7) 

CG 
RAM 
(8) 
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SED1278F0C/D0C CHARACTER FONT 



Higher 4-bit (D4 to D7) of Character Code (Hexadecimal) 



8 



B 



CO 

E 



CD 
X 



O 

o 



CO 

CO 
SI 

O 
'o 

CO 

Q 
_o 

o 
Q 



CG 
RAM 

(1) 

CG 
RAM 

(2) 

CG 
RAM 
(3) 
CG 
RAM 
(4) 

CG 
RAM 
(5) 
CG 
RAM 
(6) 

CG 
RAM 
(7) 
CG 
RAM 
(8) 

CG 
RAM 
(1) 
CG 
RAM 
(2) 
CG 
RAM 
(3) 
CG 
RAM 
(4) 

CG 
RAM 
(5) 
CG 
RAM 
(6) 

CG 
RAM 

(7) 

CG 
RAM 
(8) 
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SED1278 



SED1278F0D/D0D CHARACTER FONT 



Higher 4-bit (D4 to D7) of Character Code (Hexadecimal) 



8 



B 



D 



X 



O 

o 

B 
o 

CO 
CO 

o 

CO 



o 
Q 



CG 
RAM 

(1) 

CG 
RAM 

(2) 

CG 
RAM 
(3) 
CG 
RAM 
(4) 

CG 
RAM 

(5) 

CG 
RAM 

(6) 

CG 
RAM 

(7) 

CG 
RAM 

(8) 

CG 
RAM 
(1) 
CG 
RAM 
(2) 
CG 
RAM 
(3) 
CG 
RAM 
(4) 

CG 
RAM 
(5) 
CG 
RAM 
(6) 

CG 
RAM 

(7) 

CG 
RAM 
(8) 



I 



299 



SED1278 



■ SED1278F0G/D0G CHARACTER FONT 



E 





Higher 4-bit (D4 to D7) of Character Code (Hexadecimal) 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 





CG 
RAM 
(1) 
































1 


CG 
RAM 

(2) 
























■:" 


...I 




: 


2 


CG 
RAM 

(3) 






— 




»» 












j-:- 




'".:!" 




i". 


3 


CG 
RAM 

(4) 











■— . 


:"■ 








■:::= 






:■: 






4 


CG 
RAM 

(5) 








::![. 


I". 






■j- 
















- 


5 


CG 
RAM 

(6) 






[:"■ 


; — - 


1 : 




s [ 








z"'z 
















6 


CG 
RAM 
(7) 






V": 


:"" 


■■ ■- 


■:- 








■" 


z z 






:T: 


":: : 


7 


CG 
RAM 
(8) 










i \ ' 


'Vm'ml 


i , \ 






: 


z z 








■ ": 




8 


CG 
RAM 
(1) 








: 














:\ 






z"': 




9 


CG 
RAM 

(2) 








.„ 


' ■ 




'mmml 














\"\ 




A 


CG 
RAM 

(3) 






- 








...» 








": 












B 


CG 
RAM 
(4) 


























: .=: 










C 


CG 
RAM 

(5) 






















: :-: 










D 


CG 
RAM 

(6) 




















': 




: 




i" 




E 


CG 
RAM 

(7) 
































F 


CG 
RAM 

(8) 
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■ SED1278F0H/D0H CHARACTER FONT 



Higher 4-bit (D4 to D7) of Character Code (Hexadecimal) 








1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


D 


E 


F 












" : 












I'": 


j-j j 






: 


a-.:: 





RAIVI 
(1) 






... 


... 


■ 










.... 


■ ■ 




■ 


■ aaa. 


■ 




CG 
























: : : 








1 


RAM 




■ 


... 


...a. 


■ a S 
.. a 


"li 
.... 








■ 


■ ■ 


..... 


■ 


..... 


aaa 




(2) 








































... 


.^^ 


aaa. 




















a a 






















■ aaa 












2 


RAM 






.■" 
..... 


■*■■ 


■ ■ 


.... 








aaaa 


... 


:.. 
... 


■■■ 


aaaaa 


aaa 




(3) 






































..... 


..... 


... 


.... 
"... 










a . . 








'.'a 


aa 


3 


RAM 














'"m'm 










s. s 






■ S ml 








■ ■ 




... 




... 


.... 






. . . 


... 


.. . 


■ ■ 


a.a.: 


: 












... 


..... 


a"".! 


'"" 






...a 


..... 










4 


RAM 




■ 


■ 


j ■ 
... 


■ 


.... 








.... 


■ 


:.. 
... 


■ 


a'"a 


■ ■ 




(5) 












































. . 












. . 










5 


RAM 




■■ 


... 


j... 
..... 


... 


aaa 


i j 
.. . 










... 






aa" 




(6) 






















... 




















..... 


. . 


_.a_ 


















^a^ 


6 


RAM 








.... 




■:■ 


■ 








... 


" ■ 


■ 


: : : 

a.aaa 


a a a 
.... 




(7) 








































..... 




. . 










.... 






... 




:.. 


7 


RAM 






■ 


: ■■: 
.... 


: : : 
■ ■ 


... 


1 : \ 
■ ■ 






. 1 1 
■ ■ 






.1. 




E" 




(8) 






















.... 


■ ■ 






.:" 










... 





















..... 




.:. 


8 


RAM 




■ 


... 


■ ■ 


■ ■ 


" ■ 


. . 






■ ■ 


■ ■ 


■ 










(1) 








































... 


... 




. 








a a 






. 


■ . 




9 


RAM 




: 

■ 


.... 


: 

... 


■ 


: 

... 


... 






■' 


.. . 


■ 






"': : 




(2) 


































Uo 












■ 


..... 
















■ a! 


A 


RAM 




... 




■■ 


..... 


■■ 


..... 






■ 


■ ■ 


.. .. 


■ 


... 


■": 
":. 




(3) 


































rr* 
Ub 








. 


... 

1 




... 

\ U 






a a 


■"5 


.. .. 
■ ■ 


a 


."■ 


a 


B 


RAM 






■ 


■ ■ 


... 


" ■ 


















"1:' 




(4) 






















■ ■ 




■ 


V:' 


■ 


















. ... 






. . . 










a 




RAM 














i :.. 










■ ■ 









C 




■ 


■ 


..... 


■ 


... 








..... 


■ ■ 


... 


■ 








(5) 










































:. .: 


... 




. ... 










a 






^aa_ 


D 


RAM 






'.',Vm'm 


: = I 


I 




: 'm'mi 
















:": 




(6) 


































CG 
































E 


RAM 


































(7) 


































CG 
































F 


RAM 


































(8) 

































* Character codes (OOH-OFH) of SED1278F are assigned to the area of character generator RAM (CG RAM). The CG ROM 
of the SED1278F is masked; if you wish to have your own CG ROM, consult S-MOS Marketing Department for conversion 
of the masked ROM. 
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SED1280 



CMOS DOT MATRIX LCD CONTROLLER DRIVER 

■ DESCRIPTION 

The SED1280 is a character LCD controller-driver, capable of driving displays as large as 2 lines of 8 
characters (5x8 pixels), with minimum external components. 

The SED1280 has an internal CGROM consisting of 240 characters (5 x 7) plus the underline cursor, JIS, 
ASCII, and eight user-programmable characters in RAM. 

The SED1 280 has 40 segment output and 1 6 common output built-in. Thus, one chip is capable of displaying 
up to 1 6 characters. The SED1 280 can display one line of 48 characters using an SED1 681 F (80-bit output) 
as an expansions segment driver, since the driver is provided with the SED1 278F core. Also, the LSI features 
serial data interface to interface to MRU, key matrix controller, LED controller and input/output ports. These 
features are suitable for applications such as facsimile machines. 



■ FEATURES 

• Low-power CMOS technology 

• 40 segment output 

• 16 common output 

• Duty 1/8 or 1/16 (set by command) 

• Serial data interface, TTL compatible 

• Two-frame AC drive waveform 

• CGROM 240 characters 

• CORAM 8 characters 

• Display data RAM .... 80 x 8 bits (80 characters) 

• Recommended expansion segment driver: 
SED1181 (64-bit output) 

SED1681 (80-bit output) 



• Key matrix scan controller: 
Capable of controlling 8x10 keys 

• LED controller: 

Capable of controlling 5x8 LEDs 

• I/O ports 3 input, 2 output 

• Built-in RC oscillator 

• Built-in LCD driver voltage-divider network 

• TTL compatible CPU interface 

• Supply voltage: .. Logic 4.5V to 5.5V 

LCD 3.5V to 5.5V 

• Package: QFP5-100 pins (Foa, Fob, Fog) 

A! pad (DoA, Dob, Doc) 



■ SYSTEM BLOCK DIAGRAM 



CPU 


DATA 

M ► 


SED1280 


40 SEG 1 


CONTROL 


16 COM 


8 CHAR X 2 LINES 


► 
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SED1280 



■ BLOCK DIAGRAM 



SID - 
SCK- 



Input 
Control 



— I Receiving Buffer 1 
Receiving Buffer 2 



Address Decoder 



SOD 
Driver 



1MHz I 1/4 Frequency I 250kHz 
Divider 



Test Mode Register 



9? ^ 
< cc 



LED 
Register 



SWS 
Register 



Address Counter 



Key Scan 
Counter 



SOD 
Output Control 



BUSY 
Detection 



1278 
Write 
Control 

















SWS 




Driver 

















LED 
Driver 



Key 









atterin 
action 








1°- 



Key Input 
Buffer 



<^ SWC1 -10 



Register for 
Expansion Input 



Input 
Buffer 







1278 core 


Instruction 
Register 




CORAM 






Data 
Register 




CGROM 








FF 



SEG1 ~ 40 
=^>C0M1 -16 



DATA OUT 

i^>XSCL 



=>LP 
=OFR 



Expansion Output Port 
Register 



Output 
Buffer 
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CO 

o 




,^ W CO CO W CO CO W W CO CO CO 

wj2£2J2J2£2S2J2£2fTimmmmmmmmmm 

QOOOOOOOQ-^-'--'--^-«--'-^-'--^-«-r\3 
-'toco4i.aiO)->40ocoo-*iv)co*kc;iO)-Nioocoo 



VSS C 
V1 [ 
V2 t 
V3 [ 
V4 [ 
V5 I 
LP I 
XSCL [ 
VDD [ 
FR £ 
DO C 
SCK [ 
SID [ 
RST I 
SWC10 [ 
SWC9 t 
SWC8 C 
SWC7 I 
SWC6 [ 
SWC5 [ 
SWC4 E 
SWC3 I 
SWC2 [ 
SWC1 [ 
SWS8 I 
SWS7 [ 
SWS6 [ 
SWS5 [ 
SWS4 [ 
SWS3 I 




] SEG21 
3 SEG22 
3 SEG23 
3 SEG24 
3 SEG25 
3 SEG26 
3 SEG27 
3 SEG28 
3 SEG29 
3 SEG30 
3 SEG31 
3 SEG32 
3 SEG33 
3 SEG34 
3 SEG35 
3 SEG36 
3 SEG37 
3 SEG38 
3 SEG39 
3 SEG40 
3 COM16 
3 C0M15 
3 COM14 
3 C0M13 
3 COM12 
3 COM11 
3 COM10 
3COM9 
3 C0M8 
3 COM7 



<cocommrnr-r-r..„ 



commoooooo 

"""888 

- OlOJ 



0) 

m 
a 

00 

o 



SED1280 



■ PIN DESCRIPTION 



Pin Name 


I/O 


Pull-up 
resistance 


Functions 


Number of 
terminals 


SID 


1 


None 


Serial data input 


1 


SOD 







Serial data output. (For use input status of 
expansion input port (El) and key input port (SWC)) 


1 


SCK 


1 


None 


1 MHz system clock input. 

System clock synchronized serial data inputy 
output, LCD display and key input control. 


1 


Segment driver signal output pin for expansion 


LP 







Data latching pulse 


1 


XSCL 







Data transfer clock 


1 


FR 







LCD AC driving signal 


1 


DO 







Serial data 


1 


LCD AC drive pin 


COM1toCOM16 







Common output 


16 


SEG1 to SEG40 







Segment output 


40 


V1 to V5 


Power supply 




LCD driving power 


5 


Key/LED control pin 


SWS1toSWS8 







Output port for commonly driving key and 
LED by time sharing 


8 


LE1 to LE5 







LED driver 


5 


SWC1toSWC10 


1 


Existing 


Key input port 


10 


Expansion input port 


EM to EI3 


1 




Input port, 3 input port 


3 


Expansion output port 


E01 to E02 







Output port, 2 


2 


RST 


1 




System reset 


1 


Power supply pin 


Vdd 


Power supply 




+5V 


1 


Vss 


Power supply 




OV (GND) 


2 
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SED1500 Series 



CMOS DOT MATRIX LCD CONTROLLER DRIVER 



DESCRIPTION 

The SED1500 Series is a dot matrix LCD driver CMOS LSI with the ability of alpha-numeric and graphic 
display. The device stores the parallel data that is sent from the microcomputer in a built-in data RAM and 
generates a liquid drive signal. The LSI can be connected directly to the 4-bit/8-bit microcomputer. The 
SED1500 Series is suitable to applications involving low speed, large capacity. The device consumes only 
a little current because it is operated by a low-frequency clock so that, by combining it with a CMOS 
microcomputer unit, a battery driven, long life system can be built at low cost. 



FEATURES 

• Low-power CMOS technology 

• Direct CPU interface 4/8 bits 

• Duty cycle 1/7 to 1/16 (mask option) 

• Built-in display data RAM 42 x 2 bytes 

Maximum 672 dots 



• On-chip CR oscillation circuit 

• Master/slave operation is supported 

• LCD voltage -3 to -1 OV 

• Single power supply 3.0 to 6.0V 

• Package QFP1-80 pin (FOA) 



SED1500 Series 

The capacity of the SED1500 Series is varied as follows with a duty of LCD multiplex drive. 



• Common-single series 



• Common-muiti series 



Duty 


Type 


No. of COM 
output 


No. of SEG 
output 


1/7 


SED1507F 


7 


42 


1/8 


SED1500F 


8 


42 


1/10 


SED1501F 


10 


40 


1/11 


*2 


11 


39 


1/12 


*2 


12 


38 


1/13 


*2 


13 


37 


1/14 


*2 


14 


36 


1/15 


*2 


15 


35 


1/16 


SED1502F 


16 


34 



Duty 


Type 


No. of COM 
output 


No. of SEG 
output 


1/8 


*2 


4 


42 


1/9 


*2 


5 


42 


1/10 


*2 


5 


42 


1/11 


*2 


6 


42 


1/12 


*2 


6 


42 


1/13 


*2 


7 


42 


1/14 


*2 


7 


42 


1/15 


*2 


8 


42 


1/16 


SED1503F 


8 


42 



*1 . The driver is open-ended by the cascade connection. 

*2. Above-mentioned Duties are all available by the mask option. Please consult S-MOS marketing for availability. 
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SED1500 Series 



SYSTEM BLOCK DIAGRAM 



COM0~COM7 



16 CHAR x1 LINE 



A 



Vdd 



A 



SEG0~SEG39 



SED1500 



E/l 



SYNC 



7Y 



SEG0~SEG39 

_9 Vss 



SED1500 E/l 



CL 

SYNC 



DATA 



CONTROL 



MCU (4, 8 bit) 
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SED1500 Series 



BLOCK DIAGRAM 



WR 
RD 



AO- A6 

— Q-Q— 




COMMAND 
REGISTER hi 



ADDRESS 
REGISTER 



ADDRESS DECODER 



DATA MEMORY 
(42 X 2 Byte) 



SEGMENT DRIVER 



SEGO ~ SEG33 
*SEG34 ~ SEG41 



T^tr CM 

CO -i 



OSC 



COMMON 
DRIVER 



COMO ~ C0M7 
*C0M8~ C0M15 




I 



' These terminals can be used as either SEG or COM terminals 



PIN CONFIGURATION 



COM12/SEG37 
COM13/SEG36 
COM14/SEG35 
COM15/SEG34 
SEG33 
SEG32 
SEG31 
SEG30 
SEG29 
SEG28 
SEG27 
SEG26 
SEG25 
SEG24 
SEG23 
SEG22 




T-00)OOh«-<DlO'^C004i-00500^.COLO'*COCai-O^CM 
CVICMT-T-T-T-T-T-T-i-T-T-fTj^fnfn/Rfrjfnmmm 

OCDOOOOOOOOOOujmmujmujiiJLu co 

UJ m m UJ lil IXI LU LU LU m liJ LU CO </) C/D </) CO CO CO CO CO CO o 
COCOCOCOCOCOCOCOCOCOCOCO J J^J^J J ^ 
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SED1500 Series 



PIN DESCRIPTION 



AO to A6 


RAM Address 


DO to D7 


Data Input/Output 


RD 


Read Enable 


WR 


Write Enable 


0SC1,0SC2 


Oscillation Circuit 


CS 


Chip Select Input 


CL 


Clock Output 


E/l 


Master/Slave Selection 


SYNC 


Slave Synchronous 
Input/Output 



COMO to COM 15 


LCD Common (Y) 
Drive Output 


SEGO to SEG41 


LCD Segment (X) 
Drive Output 


Vli to VL5 


LCD Drive Power Supply 


Vdd 


Power Supply (+) 


Vss 


Logic Power Supply (-) 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage 


Vss 


-7.0 to 0.3 


V 


Vli to VL5 


-13.0 to 0.3 


V 


Input voltage 


Vi 


Vss-0.3 to Vdd+0.3 


V 


Operating temperature 


Topr 


-20 to 75 


°C 


Storage temperature 


Tstg 


-55 to 125 


°C 


Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 





• DC Characteristics 

(Vdd = OV) 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


Supply voltage 


Vss 




-3.0 




-5.5 


V 


Supply voltage 


VL5 




-3.0 




-10 


V 


Operating dissipation 


l0P1 


Vss=-5.5V CS=H 
Vl5=-10.0V Rf=1.0MQ 




60 


100 


|iA 


Oscillation start voltage 


VSTA 


Rf=1.0Ma 






-2.0 


V 


Oscillation stop voltage 


VSTP 


Rf=1.0MQ 






-2.0 


V 


Read cycle time 


tc(RD) 


Vss=-5V 

VlH=VOH=-2.0V 

Vi=VoL=Vss+0.8V 
CL=100pF+1TTL 


1,000 






ns 


Write cycle time 


tc(WR) 


1,000 






ns 


Access time 


ta 






800 


ns 
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SED1500 Series 



• Timing Characteristics 
o Read Operation 



Paramptpr 


Svmbol 

w y 1 1 it^KJi 


Condition 


Min 


Tvn 


Max 


Unit 


Rpfid nvrip timp 

1 l^Ci\^ OyV/lw Lllllw 


tRC 




1000 






ns 


Access time 1 


tA1 


ViH = VoH = Vdd - 2.0V 






800 


ns 


Read input —> 

valid data output time 


tRD 


ViL = Vdl = Vss + 0.8V 


— 


— 


800 


ns 


Read input -> 
data output time 


tRX 


Cl = 100 pF + 1 TTL 






150 


ns 


Output disable time 


tOTD 




30 






ns 


Output hold time 


tOHA 


VSS = -5V±10% 


20 






ns 


Address set pulse width 


tAS 


Ta = -20 to +75°C 


200 






ns 


Address hold time 


tAH 




100 






ns 


Port setup time 


tPS 




200 






ns 



o Write Operation 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Write recovery time 


two 




1000 






ns 


Write time 


tw 




800 






ns 


Port setup time 


tPS 




200 






ns 


Address setup time 


tAW 


ViN = VoH = Vdd - 2.0V 









ns 


Write recovery time 


tWR 


ViL = Vol = Vss + 0.8V 


200 






ns 


Output disable time 


tODW 


Cl=100 pF + 1 TTL 









ns 


Data setup time 


tDS 


Vss = -5V±10% 


300 






ns 


Data hold time 


tDH 


Ta = -20 to 75°C 


100 






ns 


Address set pulse width 


tAS 




200 






ns 


Address hold time 


tAH 




100 






ns 



o Truth Table 



cs 


RD 


WR 


Ao to A3 


A4 to Ae 


Din 


DOUT 


Mode 


Do to D3 


D4 to D? 


Do to Da 


D4 to D7 


H 




* 


* 


* 


* 


* 


High 
impedance 


High 
impedance 


Standby 


L 


L 


H 


Stable 


Stable** 


High 
impedance 


High 
impedance 


Data 
output 


Data 
output** 


Read 
cycle 


L 


H 


L 


Stable 


Stable** 


Stable 


Stable** 


High 
impedance 


High 
impedance 


Write 
cycle 



* "H" or "L" 

'* High impedance in 4-bit mode 
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SED1500 Series 



Timing Diagrams 
Read Operation 



1 BUS 



2 BUS 



CS 
DATA 
WR 

\ RD 

^ CS 
ADDRESS 
RD 

V DouT 



ADDRESS ) <X 



tAH 



-tAS 



-tps 



VALID 





A 




/ 












>^ 






X 










t — 








\ 






/ 


^toHA 














— tAI - 




•^toTD 





-V,H 
-V,L 



■ HIGH Z 



/~7" 



) ( VALID 

tOTD 



Write Operation 



1 BUS 



/ 



2 BUS 



CS 
DATAiN 
WR 



CS 



ADDRESS 
WR 

DATAiN 

Vdataout 



-tAS 



rr 



ADDRESS X X DATA VALID ^ X^ATA VALID ){ 



-tps 



toDW - 





\\ 


/ 




twc 






> 




) 


< 






•« tw *^ 




-twR 














-*-tDS-*" 





■ HIGH Z 
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SED1500 Series 



■ EXAMPLE OF APPLICATIONS (Interfacing the SED1500 Series to LCD and MPU) 
• Number of display dots = 1 x 40 x n 

n = 1-10 (In the case of SED1501F) 

n = number of driver chips 



coMo- LCD 
C0M9 10x40 DOT 



5" 



LCD 
10x40 DOT 



SEGO- 

rnZ SEG39 E/l 
C0M9 

SED1501F 

N0.1 (MASTER) 
O 5 S _ 

d OT < Q io l§ Is 

Win 



SI 



5: 



LCD 
10x40 DOT 



SEGO- 
SEG39 

,SED1501F 



Vdd Vdd 



N0.2(SLAVE) 
O 3 



LV 



2 



SEGO- 
SEG39 

E/l 

Qsc^SED1501F 

^^^^ NO.n(SLAVE) 

o <o < Q lo la: 15 



CS A/D RD WR 

MICRO COMPUTER 
(4-BIT MPU) 



I 



• Number of display dots = 16 X 42 X n 
n = 2-10 (In the case of SED1503F) 
n = number of driver chips 



0SC1 J 
0SC2 ^ 



2 



COMO- 
C0M7 



SEGO- 
SEG41 

SED1503F 

N0.1 (MASTER) 



lis lOigj 

TTTTi — 



2 



M SED1503F 

^^^^^ N0.2(SLAVE) 

|A A 



2 



COMO- LCD 


LCD 


LCD 




LCD C0M8~ 


G0M7 16x42 DOT 


16x42 DOT 


16x42 DOT 




16x42 DOT C0M15 



SEGO- 
SEG41 



DD Vqd 



SED1503F 

""^^ N0.3(SLAVE) 
o < S 

dj_i_il|lgli 



SEGO- 

E/T COMO. 

SED1503FCOM7 

"^^^^ NO.n(SUVE) 

u CO < a lu loc IS 



CS A/D RD WR 

MICRO COMPUTER 
(8-BIT MPU) 
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SED1510 



CMOS SEGMENT-TYPE LCD CONTROLLER DRIVER 

• Serial Data Interface 

• Built-in Display data RAM 

• 4 COM Driver Output and 32 SEG Driver Output 



■ DESCRIPTION 

The SED1510 is an intelligent CMOS LCD driver-controller for segment type liquid crystal display with the 
ability of alpha-numeric and graphic application. It can directly drive any static and multiplexed LCD 
containing up to 4 backplanes and 32 segments. 

The SED1 51 communicates with a host microprocessor through a serial interface. It stores the serial data 
that is sent from the microprocessor in the built-in data RAM and generates a liquid drive signal. 

The SED1510 is manufactured with low power consumption CMOS process allowing use of single power 
supply between 0.9 and 6.0V. 



■ FEATURES 

• Low-power CMOS technology 

• High-speed serial data interface 

• Built-in display data RAM (128 bits) 

• Provides up to 4 backplanes and 32 segments 

• Built-in LCD driver circuitry 

• Duty cycle 1/4, 1/3 



• Low power consumption .... 150 jiW 

• Supply voltage 0.9 to 6.0V 

• LCD voltage 1.8 to 6.0V 

• Package 1510 QFP-12 48-pin (Foe) 

QFP-6 60-pin (Foe) 
Al pad (Doc) 



SYSTEM BLOCK DIAGRAM 



32 SEG X 4 COM 
Duty: 1/3, 1/4 



CPU 



SI 



CK 



CS 
C/D 



COM0~COM3 



SED1510 



SEG0~SEG31 
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SED1510 



BLOCK DIAGRAM 



SEG0~SEG31 COM0~COM3 




LCD 
Voltage 
Generator 



Segment Driver 



A 



Common 
Driver 



SI 
CK 
C/D 
CS 



(RAM) 
Display Data RAM 



HiOSCI 
-<)0SC2 



Command 
Decoder 



Command 
/Data Register 
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SED1510 



PINOUT (SED1510F0C) 



SED1510F0C 



OujlijluujllilijOlljllilljlljlijlljO 

Z(/)C/3(/)COC/D</)Za)C/)C/)C/)C/3C/D2: 



45 



31 



46 



NC 
SEG20 
SEG21 
SEG22 
SEG23 
SEG24 
SEG25 

NC 
SEG26 
SEG27 
SEG28 
SEG29 
SEG30 
SEG31 

NC 



Index 




30 



NC 

SEG7 

SEG6 

SEG5 

SEG4 

SEG3 

SEG2 

NC 

SEG1 

SEGO 

VREG 

COM3 

COM2 

COM1 

NC 



16 



I 



15 



cow > > 

GO o 



■ PIN DESCRIPTION 



Number 


Name 


Description 


1 


0SC1 


Oscillator feedback resistor connection or external clock input 


2 


0SC2 


Oscillator feedback resistor connection 


3 


VI 


LCD driver voltage monitoring outputs 


4 


V2 


5 


V3 


LCD driver supply voltage 


6 


Vss 


Negative supply 


7 


Vdd 


Positive supply 


8 


CK 


Serial data clock input 


9 


SI 


Serial data input 


10 


CS 


Active-LOW chip select input 


11 


C/D 


Command/data select input 


12 to 15 


COMO to COM3 


LCD common driver outputs 


16 


VREG 


Regulated voltage monitor output 


17 to 48 


SEGO to SEG31 


LCD segment driver outputs 
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SED1510 



■ PINOUT(SED1510F0E) 



SED1510F0E 

, 55 5 5 55, 5o55c3o,, 

OLUUiLUUJLLlLlJOUJUJLLIULJLLlUJO 

:z.(fiUiin(ii(D(ii'z.(r>aia)<Jia)(Ji'z. 



46 [? ' ^ 

NC I : 



46 




/ \ 




30 


NC 1 








1 NC 


SEG20 1 








1 SEG7 


SEG21 1 








1 SEG6 


SEG22 1 








1 SEG5 


SEG23 1 








1 SEG4 


SEG24 1 








1 SEG3 


SEG25 1 








1 SEG2 


NC i 








1 NC 


SEG26 1 








— —^ SEG1 


SEG27 1 








1 SEGO 


SEG28 1 




Index 




1 VREG 


SEG29 1 






1 COM3 


SEG30 1 








1 COM2 


SEG31 1 








1 C0M1 


NC 1 








1 NC 


60 






16 



'iiraiM»» 

coco > > 

GO o 



PIN DESCRIPTION 



Pin No. 


Pin Name 


1 


NC 


2 


0SC1 


3 


0SC2 


4 


VI 


5 


V2 


6 


V3 


7 


VSS 


8 


NC 


9 


VDD 


10 


CK 


11 


SI 


12 


CS 


13 


C/D 


14 


COIVIO 


15 


NC 


16 


NC 


17 


C0M1 


18 


C0IVI2 


19 


COM3 


20 


VREG 



Pin No. 


Pin Name 


21 


SEGO 


22 


SEG1 


23 


NC 


24 


SEG2 


25 


SEG3 


26 


SEG4 


27 


SEG5 


28 


SEG6 


29 


SEG7 


30 


NC 


31 


NC 


32 


SEG8 


33 


SEG9 


34 


SEG10 


35 


SEG11 


36 


SEG12 


37 


SEG13 


38 


NC 


39 


SEG14 


40 


SEG15 



Pin No. 


Pin Name 


41 


SEG16 


42 


SEG17 


43 


SEG18 


44 


SEG19 


45 


NC 


46 


NC 


47 


SEG20 


48 


SEG21 


49 


SEG22 


50 


SEG23 


51 


SEG24 


52 


SEG25 


53 


NC 


54 


SEG26 


55 


SEG27 


56 


SEG28 


57 


SEG29 


58 


SEG30 


59 


SEG31 


60 


NC 
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■ AC ELECTRICAL CHARACTERISTICS 



Vdd = OV, Vss = -5.0 ± 0.5V, Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


OK period 


tCYC 





900 







ns 


OK LOW-level pulsewidth 


tPWL1 


_ 


400 


_ 


_ 


ns 


OK HIGH-level pulsewidth 


tPWH1 


— 


400 


— 


— 


ns 


SI to CK setun time 


tDW1 




100 






ns 


CK to SI hold time 


tDH1 


— 


200 


— 


— 


ns 


ub Luw-ievel pulsewidth 


tPWL2 


tPWL2 > 8tCYC 


7200*^ 






ns 


CS HIGH-level pulsewidth 


tPWH2 




400 


— 


— 


ns 


CS to CK setup time 


tDW2 


Referenced to the rising edge 
of the first CK cycle 


100 


— 


— 


ns 


CK to CS hold time 


tDH2 


Referenced to the rising edge 
01 the eighth OK cycle 


200 








ns 


C/D to CK setup time 


tDW3 


Referenced to the rising edge 
of the eighth CK cycle 


9 






|a,s 


CK to C/D hold time 


tDH3 


Referenced to the rising edge 
of the eighth CK cycle 


1 






lis 


Rise time 


tr 








50 


ns 


Fall time 


tf 








50 


ns 



*1 . tCYC X 8 



Vdd = OV, Vss = -6.0 to -1 .5V, Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CK period 


tCYC 




10 






IIS 


CK LOW-level pulsewidth 


tPWL1 




4.5 






lis 


CK HIGH-level pulsewidth 


tPWH1 




4.5 






lis 


SI to CK setup time 


tDW1 




1.2 






IIS 


CK to SI hold time 


tDH1 




2.3 






fIS 


CS LOW-level pulsewidth 


tPWL2 


tPWL2 > 8tCYC 


80*1 






lis 


CS HIGH-level pulsewidth 


tPWH2 




4.5 






jlS 


CS to CK setup time 


tDW2 


Referenced to the rising edge 
of the first CK cycle 


1.2 






IIS 


CK to CS hold time 


tDH2 


Referenced to the hsing edge 
of the eighth CK cycle 


2.3 






IIS 


C/D to CK setup time 


tDW3 


Referenced to the rising edge 
of the eighth CK cycle 


100 






IIS 


CK to C/D hold time 


tDHS 


Referenced to the rising edge 
of the eighth CK cycle 


11 






[LS 


Rise time 


tr 








50 


ns 


Fall time 


tf 








50 


ns 



*1. tCYCX8 
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cs 



CK 



-tpWL2 ■ 



\^ tDW2 - 



- tCYC 



tpWL1 - 
— tDWI - 



•-tpWHI-^ 



^tf 



- tDH1 



C/D 



c 



X 



• tDW3 - 



tPWH2, 



^tDH2 



> 



- tDH3 - 



• Timing Measurement 
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■ FUNCTIONAL DESCRIPTION 
• Command/Data Register 

The command/data register comprises an 8-bit shift register and a 3-bit counter. The counter is reset and re- 
enabled on the failing edge of CS. The CK counter is initialized when the built-in timing generator circuit (CR 
oscillating circuit) starts oscillating. The counter is incremented, and the serial input data is shifted into the 
register on the rising edge of CK. The data is input msb-first as shown in the following figure. 

C/D is sampled, and the register data is latched into either the display data memory or the command decoder 
on every eighth rising edge of CK. C/D should be set HIGH when a command is input, and LOW, when display 
data is input. 




SI ^ D7 y < (^~De~y < (^ D5 ^ D4 ^ D3 D2 ^ D1 ^ DO 

1 2 3 4 5 6 7 8 

CK 



■C3 



• Display Data Memory 

The format of the 32 x 4-bit memory is shown in the following figure. 








1 


2 


3 


4 


5 


Address 
6 7 


8 


29 


30 


31 

































1 

Bit 

2 


























































3 
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Each 8-bit display data byte loaded from the command/data register is stored in two consecutive addresses 
as shown in the following figure. The upper four bits are stored at the location specified by the address counter, 
and the lower four bits, at the next location. The address counter is automatically incremented by two. 



Bits 



BitO 



Bits 



BitO 



D7 


D6 


D5 


D4 



DS 


D2 


D1 


DO 



Current Address 



Current Address + 1 



A single 4-bit word can be written to memory using the Data Memory Write command as shown in the 
following figure. The lower four bits are stored at the location specified by the address counter. The 
address counter is automatically incremented by one. 



1 








X 


D3 


D2 


D1 


DO 



Note: X = don't care. 

The display data memory address of the SED1 511 is automatically incremented by 2 when 8-bit display data 
is stored. 

Address is automatically set when the built-in timing generating circuit (CR oscillating circuit) starts 
oscillating after power on. 

Display memory data is output on SEGO to SEG31 in synchronization with the COMO to COM3 output scan. 
The correspondence between memory location and display position is shown in the following figure. When 
the data is 0, the segment is OFF, and when 1 , ON. 





SEG SEG SEG SEG SEG SEG SEG SEG 
1 2 S 4 5 6 7 


SEG SEG SEG 
29 30 31 






COMO 






























COM1 


























1 


Bit 


COM2 


























2 


COMS 


































\ 


1 


2 


S 


4 


5 


6 


7 


29 


30 


31 

/ 


















Address 
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• Address Counter 

The 5-bit address counter is used to address display data memory. It is set by the Address Set command, 
and automatically increments when data is stored in the memory. The counter automatically resets to when 
it increments past 31 as shown in the following figure. 



• Timing Generator 

A low-power oscillator can be constructed using an external feedback resistor as shown in the following 
figure. 



Alternatively, an 1 8 kHz external clock can be input on OSC1 , and OSC2 left open, as shown in the following 
figure. 



• Common Counter 

The timing generator clock signal is frequency-divided by the common counter to generate both the common 
drive timing and the alternating frame timing. 



• Segment and Common Drivers 

The 32 segment drivers and the four common drivers are 4-level outputs that switch between Vdd and the 
V1 , V2 and V3 LCD driver voltage levels. 

The output states are determined by the display data values and the common counter as shown in the 
following figure. The outputs are used to drive a 1/3-bias, 1/4-duty LCD panel. 



-► Address 



-► Address 31 ' 





External clock 
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Vdd- 

COMO Vl - 

V2 - 
V3 - 



C0M1 



COM2 



COM3 



SEGO 

to 
SEG31 



Vdd- 
Vi - 
V2 - 
V3 - 



Vdd- 
Vi - 
V2 - 
V3 - 

Vdd- 
Vi - 
V2 - 
Vs - 



Vdd- 
Vi - 
V2 - 
Vs - 

Vdd- 
Vi - 
V2 - 
\V3 - 



Frame period 



i 



1^ 



IT 



COMO C0M1 COM2 COM3 



All segments are OFF. 

10 

Segments connected to COMO are ON. 

10 

Segments connected to C0M1 are ON. 

10 1 

Segments connected to C0M1 or COM3 are ON. 

1111 
All segments are ON. 



324 



SED1510 



• Commands 

The SED1 51 OFoc samples C/D on every eighth rising edge of CK. If C/D is HIGH, the command/data register 
contents are latched into the command decoder. The command decoder executes the following six 
commands. 

Address Set 

Set the address counter to the value specified by DO to D4. 












D4 


D3 


D2 


D1 


DO 



Display ON 

Turn all LCD segments ON. The display memory data is not affected. 









1 


X 


X 


X 


X 


X 



Note: X = don't care. 
Display OFF 

Turn all LCD segments OFF. The display memory data is not affected. 






1 





X 


X 


X 


X 


X 



Note: X = don't care. 
Display Start 

Return to normal display mode. The display memory data is output to the display. 






1 


1 


X 


X 


X 


X 


X 



Note: X = don't care. 
Memory Write 

Store the data DO to D3 at the location specified by the address counter. The address counter is 
automatically incremented by one. The other display memory locations are not affected. 



1 








X 


D3 


D2 


D1 


DO 



Note: X = don't care. 
Reset 

Reset the SED1 51 OFoc. The SED1 51 OFoc then enters normal operating mode, and the display turns 
OFF. 



1 


1 





X 


X 


X 


X 


X 



Note: X = don't care. 
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■ APPLICATION NOTE 
• Supply Voltages 

In addition to Vdd, there are three LCD supply voltages: V1 , V2 and V3. V3 is supplied externally, whereas 
V1 and V2 are generated internally. V1 , V2 and V3 are given by the following equations: 

V1 =Vdd-1/3Vlcd 
V2 = Vdd - 2/3 Vlcd 
V3 = Vdd - Vlcd 

where Vlcd is the LCD drive voltage. The voltages must be such that Vdd > V1 > V2 > V3. 

LCD supply voltage connections when the LCD drive supply is connected to Vss are shown in Figure 1 , below, 
and the connections when the drive supply is independent of Vss, in Figure 2. 




Figure 1 . LCD drive supply connected to Vss Figure 2. LCD drive supply not connected to Vss 

When there Is a lot of distortion in the LCD drive waveforms, connect bleeder resistors as shown in the 
following figure. 
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PAD LAYOUT AND COORDINATES (SED1510Doa) 



40 



45 



35 



• 2500 urn 
30 



25 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□□□□□□□□□□□□ 



Y 
i 



D1510DOA 



(0,0) 



□□□□□□□□□□□□ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



20 
2500 nm 



15 



1 



10 



I 



Sectional Dimensions 



Pad 

A. 



MAX30 



300 ± 30pm 



MAXSOMm 



Size of Pad Opening 
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• Pad Coordinates 



Pad No. 


Pad Name 


X 


Y 


1 


0SC1 


-898 


-1091 


2 


0SC2 


-738 


-1091 


3 


VI 


-578 


-1091 


4 


V2 


-418 


-1091 


5 


V3 


-258 


-1091 


6 


Vss 


-98 


-1091 


7 


Vdd 


63 


-1091 


8 


CK 


223 


-1091 


9 


SI 


383 


-1091 


10 


NC 


543 


-1091 


11 


NC 


703 


-1091 


12 


COMO 


863 


-1091 


13 


C0M1 


1091 


-898 


14 


COM2 


1091 


-738 


15 


COM3 


1091 


-578 


16 


VREG 


1091 


-418 


17 


SEGO 


1091 


-258 


18 


SEG1 


1091 


-98 


19 


SEG2 


1091 


63 


20 


SEG3 


1091 


224 


21 


SEG4 


1091 


383 


22 


SEG5 


1091 


543 


23 


SEG6 


1091 


703 


24 


SEG7 


1091 


863 



Note: The origin is the center of the chip. The chip size is 2, J 



unit: |xm 



Pad No. 


Pad Name 


X 


Y 


25 


SEG8 


898 


1091 


26 


SEG9 


738 


1091 


27 


SEG10 


578 


1091 


28 


SEG11 


418 


1091 


29 


SEG12 


258 


1091 


30 


SEG13 


98 


1091 


31 


SEG14 


-63 


1091 


32 


SEG15 


-223 


1091 


33 


SEG16 


-383 


1091 


34 


SEG17 


-543 


1091 


35 


SEG18 


-703 


1091 


36 


SEG19 


-863 


1091 


37 


SEG20 


-1091 


898 


38 


SEG21 


-1091 


578 


39 


SEG22 


-1091 


578 


40 


SEG23 


-1091 


418 


41 


SEG24 


-1091 


258 


42 


SEG25 


-1091 


98 


43 


SEG26 


-1091 


-223 


44 


SEG27 


-1091 


-223 


45 


SEG28 


-1091 


-383 


46 


SEG29 


-1091 


-543 


47 


SEG30 


-1091 


-703 


48 


SEG31 


-1091 


-863 



X 2,500. 
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■ DESCRIPTION 

The SED1520 is a dot matrix LCD driver LSI intended for display of characters and graphics. The bit- 
addressable display data which is sent from a microcomputer is stored in a built-in display data RAM and 
generates the LCD drive signal. 

The SED1520 incorporates innovative circuit design strategies to assure very low current dissipation and a 
wide range of operating voltages. With these features, the SED1520 permits the user to implement high- 
performance handy systems operating from a miniature battery. 

In order for the user to adaptively configure his system , the SED1 520 family offers two application forms. One 
form allows an LCD display of 1 2 characters x 2 lines with an indicator with a single chip. The other is dedicated 
to driving a total of 80 segments, enabling a medium-size display to be achieved by using a minimum number 
of drivers. 



FEATURES 

• Low-power CMOS technology 

• Fast CPU 8-bit data interface (80xx, 68xx) 

• Segment output 61 outputs 

• Common output 16 outputs 

• Duty cycle SED1520 1/16 to 1/32 

SED1521 1/8 to 1/32 

• Built-in display data RAM 2560 bits 

• Rich display command setting 

• On-chip CR oscillation circuit 



Recommended expansion segment driver: 80 bit 
Master/slave operation is supported 

Low power consumption 30|iW 

LCD voltage 3.5 to 13V 

Single power supply 2.4 to 7.0V 

Package QFP5-100 pin (Foa, Faa) 

QFP15-100 pin (Foe, Fac) 
Al pad (DoA, Daa) 
Au bump (Dob, Dab) 
TAB (ToA) 



SYSTEM BLOCK DIAGRAM 



COM0~COM15 



28 CHAR X 2 LINES 



A 



Vdd 



A 



SEG0~SEG60 



SED1520 



M/S 



7Y 



fr 



Ck 



SEG0~SEG79 



SED1521 



M/S 



DATA 



7Y 



GND 



CONTROL 



CPU (68xx, 80xx) 
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• SED1 520 family specifications: 



Product 


Clock Frequency 


Applicable 


No. of SEG 


No. of COM 


Name 


On Chip 


External 


Driver 


Drivers 


Drivers 


SED1520FOA 


18kHz 


18kHz 


SED1520FOA, 


61 


16 


SED1521FOA 




18kHz 


SED1521FOA 


80 





SED1520FAA 




2kHz 


SED1520FAA, 
SED1521FAA, 
HD44103CH 


61 


16 


SED1521FAA 




2kHz 


80 






BLOCK DIAGRAM 



(0SC1) 
E,R/W. 



< Q 
2 O 
2 O 



DISPLAY 
TIMING 
GENERATOR 



DISPLAY START LINE REGISTER 
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BUS 
HOLDER 



LOW ADDRESS 
REGISTER 



LINE COUNTER 



LINE ADDRESS DECODER 



DISPLAY DATA RAM 
2560 BITS 



INTERNAL BUS 



V 



-V q 



CMo~CM^5 
(SGsi -SGre) 

Vi , V4, M/S 
(SG77 -3079) 



SGq ~SG eo 



330 



SED1 520/21 



PINOUT 



PIN DESCRIPTION 



ICC oo 



o ,nl?^S 0-2- CDCDCDOOCDCUCUCSaOOOOCJOaCSCSOOCD 
JQ CO m'< !£._J wommLUUJLummmLULUijjijjuJUJLijmiiJLiJiJULUUJUj 
QQ>ifujoo<c«wcncowwcnwcoa)wwcowcowmww(/)ww 



DB2 
DB3 

DB4 I 



DB7 
Vdd 
RES 



V4 
VI 
COMO 
C0M1 
COM2 
COM3 
COM4 



^0 75 70 65 



SED1520/SED1521 

Index 



10 15 20 25 30j 



□ SEG22 
n SEG23 
3 SEG24 
□ SEG25 

□ SEG26 

□ SEG27 
□ SEG28 
3 SEG29 
□ SEG30 
3 SEG31 
□ SEG32 
□ SEG33 

□ SEG34 
n SEG35 
□ SEG36 
□ SEG37 
□ SEG38 
3 SEG39 
□ SEG40 
n SEG41 



oooooiiisiicBSSoSSoooSSSSSoSiSS 

88888oOOpOOUJUJLUmmmmu.mmLULU..mL.mmmu. 



Model Name 


Terminal No. 


74 


75 


SED1520FO* 


0SC1 


0SC2 


SED1520FA* 


CS 


CL 



The Common output COMO to COM 15 of the Master 
LSI corresponds C0M31 to COM16 on the Slave LSI. 



Terminal Name 


Function 


nRn~.nR7 


P)otQ inni it 


AO 


Selects display data or instructions. 

nnjn. uiopicty udict. 

LOW: Instructions. 


RES 


Resets the system and selects the in- 
terface type for a 68-port/80-port MRU. 

nivjin. vjo p«ji I ivinvj iiiiciicioc 

LOW: 80-port MRU interface. 


CS 


Chip Select input. 

LOW: Active level sensing. 


E 
(RD) 


Read/Write Enable signal when a 68- 
port IVIRU is connected. 
(Active-LOW Read Enable signal when 

an ftO-nnrt MPI i iq ponnpptpH ^ 

Cll 1 OV/ |JVJI I IVIr lO UVJI II ICOlCU.y 


R/W 
(WR) 


Read/Write Select signal when a 68- 

nnrt ^^PI 1 iQ rnnnpptpH 
pvji I \j lo uvji II icoicu. 

HIGH: Read Select 
1 nW- Wrltp *^p|prt 

/ Ar'tiv/o-l CWhl \A/ritQ Pnahlo inmit XA/hon 
^MOUVcJ l_WVV VVlllc ClldUm lll|JUl Wilcll 

an 80-port MRU is connected. Rising 

cuyc ociioiiiy.y 


CL 


PytPfnal n\r\(^\( '\r\r\\ it (r\r\\\i dffor'tiv/p \A/ith 
E^Aici 1 idi oiDUrv 11 i|jui \y>\ iiy c;i icon vc vviii i 

wAid 1 icii *^iv^or\ iy[jC/oy. 


FR 


1 nn FraiTip ^Ari-ponvprQion^ Qinnal in- 

L-X^L-/ r 1 Cll 1 Ir^w OX^I 1 OILII 1 f OIMI 1^1 III 

put/output. 


SEG0~SEG60 


Segment output for driving the LCD. 


COM0~COM15 
(COM31~COM16) 


Common output for driving the LCD. 


M/S 


Master/Slave Select signal 


Vdd 


5V power supply. 


Vss 


OV power supply (GND level). 


VI, V2, V3, 
V4, V5 


Power supplies for driving the LCD. 
Vdd>V1>V2>V3>V4>V5 



■ MODEL CLASSIFICATION 



Model Name 


Operating Clock 


Connectable Drivers 


SEG Driver 


COM driver 


Internal oscillator 


External clock 


SED1520FO* 


18 KHz 


18 kHz 


SED1520FO*, SED1521FO* 


61 ports 


1 6 ports 


SED1520FA* 




2 KHz 


SED1520FA*. SED1521FA* 


61 ports 


1 6 ports 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vdd = OV, Vdd > V1 > V2 > V3 > V4 > V5) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-8.0 to 0.3 


V 


Supply voltage (2) 


V5 


-16.5 to 0.3 


V 


Supply voltage (3) 


V1, V4 
V2, V3 


V5 to 0.3 


V 


Input voltage 


Vi 


Vss-0.3 to 0.3 


V 


Output voltage 


Vo 


Vss-0.3 to 0.3 


V 


Permissible loss 


Pd 


250 


mV 


Operating temperature 


Topr 


-30 to 85 


°C 


Storage temperature 


Tstg 


-65 to 150 


°C 


Soldering temperature 


Tsol 


260°G for 10 s (at leads) 
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• DC Characteristics 

Vdd = OV, Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


TvD 


Max 


Unit 


Applicable 
Pin 


Operating 
voltage (1)*1 


Recommended 


Vss 




-5.5 


-5.0 


-4.5 


V 


Vss 


Potential 




-7.0 


— 


-2.4 


Operating 
voltage (2) 


Recommended 


V5 




-13.0 


— 


-3.5 


V 


V5 


Potential 




-13.0 


— 


— 


Potential 


V1, V2 




0.6xV5 


— 


Vdd 


V 


VI, V2 


Potential 


V3, V4 




V5 


— 


0.4XVDD 


V 


V3. V4 


HIGH input voltage 


VlHT 




Vss+2.0 


— 


Vdd 


V 


*2 


VlHC 




0.2xVss 


— 


Vdd 


V 


*3 


LOW input voltage 


ViLT 




Vss 




Vss+0.8 


V 


*2 


TiLC 




Vss 




0.8xVss 


V 


*3 


HIGH output voltage 


VOHT 


IOH= -3.0mA 


Vss+2.4 


— 


— 


V 


D0~D7 pins 


V0HC1 


l0H= -2.0mA 


Vss+2.4 


— 


— 


V 


FR pins 


V0HC2 


IOH=-120|iA 


0.2xVss 


— 


— 


V 


0SC2 


LOW output voltage 


Volt 


IOL=3.0mA 


— 




Vss+0.4 


V 


D0~D7, FR pins 


V0LC1 


IOL=2.0mA 


— 




Vss+0.4 


V 


FR pins 


V0LC2 


IOL=120|iA 


— 




0.8xVss 


V 


0SC2 


Input leak current 


ILI 




-1.0 


— 


1.0 


HA 


*4 


Output leak current 


ILO 


Applicable when FR is in a high- 
impedance state 


-3.0 


— 


3.0 


|iA 


D0~D7, FR pins 


LCD driver ON resistance 


Ron 


Ta=25°C 


V5=-5.0V 


— 


5.0 


7.5 




SEG0~60 
COM0~15 


V5=-3.5V 




10.0 


50.0 


Static current consunnption 


Iddq 


CS=CL=Vdd 


— 


0.05 


1.0 


\iA 


Vdd 


Dynamic 
current 


External CLK 


During 

Idd(i) 


fCL=2kHz 
display 




2.0 


5.0 




^A 


Vdd 


Oscillator 


Rf=1MQ 


— 


9.5 


15.0 


fCL=18kHz 


— 


5.0 


10.0 


dissipation 




IDD(2) 


During access 

tcyc=200kHz 


— 


300 


500 


^lA 


Vdd 


Input terminal capacity 


Gin 


Ta=25°C f=1MHz 




5.0 


8.0 


PF 


All input terminals 


Oscillation frequency 


fosc 


Rf=1.0MQ±2% 


Vss=-5.0V 


15 


18 


21 


kHz 




Rf=1.0MQ±2% 


Vss=-3.0V 


11 


16 


21 


Reset time 


tR 




1.0 




1000 




RES 



Notes: 

*1 . A wide range of operating voltages is guaranteed, except in case of abrupt voltage fluctuations during MRU access. 

*2. AO, D0~D7, E, R/W and CS pins. 

*3. CL, FR, M/S and RES pins. 

*4. AO, E, RM, CS, CL, RES, M/S pins. 
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• AC Characteristics 



o ReadWrite timing for the 80-port MPU ^ ^ -5.0V±10%) 



Parameter 


Signal 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


Address hold time 


AO, CS 


tAHB 




10 







ns 


Address set-up time 


tAWB 




20 








ns 


System cycle time 


WR, RD 


tCYC8 




1000 






ns 


Control pulse width 


tec 




200 






ns 


Data set-up time 


DO - D7 


tDS8 




80 






ns 


Data hold time 


tDH8 




10 






ns 


RD access time 


tACCa 


Cl= 100pF 






90 


ns 


Output disable time 


tOHB 


10 




60 


ns 



*2. The ratings when Vss = -3.0V are approximately 100% higher than when Vss = -5.0V. 



o Read/Write timing for the 68-port MPU 

(Ta = -20 to 75°C. Vss = -5.0V±1 0%) 



Parameter 


Signal 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


System cycle time 


AO, CS 
R/W 


tCYce *3 




1000 






ns 


Address set-up time 


tAW6 




20 






ns 


Address hold time 


tAH6 




10 






ns 


Data set-up time 


DO - D7 


tDS6 




80 






ns 


Data hold time 


tDH6 




10 






ns 


Output disable time 


tOH6 


Cl= lOOpF 


10 




60 


ns 


Access time 


tACCe 






90 


ns 


Enable pulse 
width 


READ 


E 


tew 




100 






ns 


WRITE 


80 






ns 



*3. tcYce indicates the cycle during which CS/E are HIGH; it does not indicate the cycle of the E signal. 
*4. The ratings when Vss = -3.0V are approximately 100% higher than when Vss = -5.0V. 



o Control timing for 80-port/68-port display ^ ,^ ^ -5.0V±10%) 



Parameter 


Signal 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


LOW pulse width 


CL 


tWLCL 




35 






p.s 


HIGH pulse width 


tWHCL 




35 






|LIS 


Rising time 


tr 






30 


150 


ns 


Falling time 


tf 






30 


150 


ns 


FR delay time 


FR 


tDFR 


(Input timing) 


-2.0 


0.2 


2.0 


lis 


(Output timing), Cl = lOOpF 




0.2 


0.4 



*5. The ratings when Vss = -3.0V are approximately 100% higher than when Vss = -5.0V. 

*6. The input timing of the FR delay time is determined by the SED1520 (Slave). 
The output timing of the FR delay time is determined by the SED1520 (Master). 
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• Timing Chart 

o Read/Write timing for tlie 80-port MPU 



-tAH8 



AO, CS 



WR, RD 



DO ~ D7 
(WRITE) 

DO - D7 
(READ) 



tAW8- 



X 



tACC8 



tec 



- tCYC8 - 



-tDS8- 



X 



-tOHB 



■1 



Read/Write timing for the 68-port MPU 



I 



E 

R/W 
AO, CS 



DO - D7 
(WRITE) 

DO - D7 
(READ) 



-tcYce- 



X 



X 



tAW6 



X 



tEW 



X 



-tAH6 



X 



tDS6 - 



-tDH6 



> 



^tACC6-^ 



tOH6 



Control timing for 80-port/68-port display 



CL 
FR 



tDFR • 
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■ DISPLAY COMMANDS 

(Based on the 80-port MPU; the RD and WR commands differ for the 68-port MRU.) 



Command 


RDWRAO 


D7 D6 D5 D4 D3 D2 D1 DO 


Function 


1 


Display ON/OFF 


1 


10 10 1110/1 


Switches the entire display ON or OFF, regardless of the 
Display RAM's data or the internal status. *7 


2 


Display START 
Line 


1 


Display START 
address (0-31) 


Determines the line of RAM data to be displayed at the 
display's top line (COMO). 


3 


Page Address Set 


1 


10 1110 '"Se 
(0-3) 


Sets the page of the Display RAM In the page address 
register. 


4 


Column (Segment) 
Address Set 


1 


Column address 



(0-79) 


Sets the column address of the Display RAM in the column 
address register. 


5 


Status Read 


1 


O is 

i^oQcooooo 


Reads the status. 

BUSY 1 : Busy (internal processing) 0: READY status 
ADC 1 : Rightward (forward) output 

0: Leftward (reverse) output 
ON/OFF 1 : Display OFF 0: Display ON 
RESET 1 : Resetting 0: Normal 


6 


Write Display Data 


1 1 


Write Data 


Writes the data on the data 
bus to RAM 


These commands access a 
previously-specified 
address of the Display RAM, 
after which the column ad- 
dress is incremented by one. 


7 


Read Display Data 


1 1 


Read Data 


Reads data from the Display 
RAM onto the data bus. 


8 


ADC Select 


1 


1 1 0/1 


Used to reverse the correspondence between the Display 
RAM's column addresses and segment driver output ports 
0: Rightward (forward) output 1 : Leftward (reverse) output 


9 


Static Drive 
ON/OFF 


1 


1 1 1 0/1 


Selects normal display operation or static all-lit drive 
display operation. 

1 : Static drive (Power Save) *^ 0: Normal display operation 


10 


Duty Select 


1 


1 1 1 0/1 


Selects the duty factor for driving LCD cells. 
1: 1/32 duty 0: 1/16 duty 


11 


Read Modify Write 


1 


1 1 1 


Increments the column address counter by one only when 
display data is written but not when it is read. 


12 


End 


1 


1110 1110 


Cancels the Ready Modify Write mode. 


13 


Reset 


1 


1 1 1 1 


Resets the Display START line to the 1st line in the register. 
Resets the column address counter to and page 
address register to 3. 



*7. Power Save mode is entered by selecting static drive in Display OFF status. 
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• MPU INTERFACE (Reference) 
o (a) 80-family MPU 







Ag -Ay 




lORQ 


MPU 


Do - Dy 

RD 
WR 


RES 

GND 



Decoder 



T 





CS 




SED1520 


□o-Dy 




RD 




WR 







RESET 



I 



(b) 68-family MPU 



^0 




Ao~Ai3 




VMA 


MPU 


Do - Dy 

E 

R/W 


RES 

GND 



Decoder 



T 



RESET 



" 


CS 




SED1520 


Do~Dy 




E 




R/W 




RES 




Vss Vs 



' The ^01520 (containing an oscillator) does not have pin CS. The output ORed with CS must be applied to pins 
AO, RD (E) and WR (R/W). 
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• Typical Connections With LCD Panel (Full dot LCD panel: 1 character = 6x8 dots) 



o (a) Duty 1/16, 10 characters x 2 lines 




COM 



SED1520 



o (b) Duty 1/16, 23 characters x 2 lines 



r/ 



LCD 



16x 141 



16 1 



COM 




SED1520 




SED1521 



o (c) Duty 1/32, 33 characters x 4 lines 



1 

16 



LCD 32 X 202 




COM 



SED1520 
Master 




142 



17 

202 32 



SED1521 



SED1520 
Slave 



COM 



SED1521 may be omitted. If it is not used, the panel consists of 32 x 122 dots. 



Note: Type AA (using extemal clock) and type OA (containing an oscillator) cannot coexist for the same panel. 



338 



SED1 520/21 



PAD LAYOUT (SED1520D/SED1521D) 



□□□□□□□□□□□□□□□□□□□□ 
.100 95 90 85 



1 



□ 
□ 
□ 
□ 

□ 5 

□ 
□ 
□ 
□ 

□ 10 

□ 
□ 
□ 
□ 

□ 15 

□ 
□ 
□ 
□ 

□ 20 

□ 
□ 
□ 
□ 

□ 25 

□ 
□ 
□ 
□ 

□ 30 



SED1520DAA 



35 

□□□□□□□ 



40 45 50 

□□□□□□□□□□□□a 



80 □ 

□ 
□ 
□ 
□ 

75 □ 

□ 
□ 
□ 
□ 

70 □ 

□ 
□ 
□ 
□ 

65 □ 

□ 
□ 
□ 
□ 

60 □ 

□ 
□ 
□ 
□ 
55 □ 
□ 
□ 
□ 
□ 



4.80 mm 



7.04 mm 



• Alpad 



Au bump pad 



Chip Specification 


Dimensions (mm) 


Chip size 


7.04 X 4.80 


Chip thickness 


0.400 ± 0.025 


Pad size 


0.10x0.10 



Chip Specification 


Dimensions (mm) 


Chip size 


7.04 X 4.80 


Chip thickness 


0.525 ± 0.025 


Pad size 


0.132x0.111 


Pad pitch 


0.199 min 


Bump height 


0.020 +0.01 to -0.005 
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■ PAD COORDINATES 



Pad 


X 


Y 


No. 


Name 


1 


C0M5 


159 


6507 


2 


C0M6 


159 


6308 


3 


C0M7 


159 


6108 


4 


C0M8 


159 


5909 


5 


C0M9 


159 


5709 


6 


COM 10 


159 


5510 


7 


COM 11 


159 


5310 


8 


COM 12 


159 


5111 


9 


C0M13 


159 


4911 


10 


COM 14 


159 


4712 


11 


COM 15 


159 


4512 


12 


SEG60 


159 


4169 


13 


SEG59 


159 


3969 


14 


SEG58 


159 


3770 


15 


SEG57 


159 


3570 


16 


SEG56 


159 


3371 


17 


SEG55 


159 


3075 


18 


SEG54 


159 


2876 


19 


SEG53 


159 


2676 


20 


SEG52 


159 


2477 


21 


SEG51 


159 


2277 


22 


SEG50 


159 


2078 


23 


SEG49 


159 


1878 


24 


SEG48 


159 


1679 


25 


SEG47 


159 


1479 


26 


SEG46 


159 


1280 


27 


SEG45 


159 


1080 


28 


SEG44 


159 


881 


29 


SEG43 


159 


681 


30 


SEG42 


159 


482 


31 


SEG41 


504 


159 


32 


SEG40 


704 


159 


33 


SEG39 


903 


159 


34 


SEG38 


1103 


159 



Pad 


X 


Y 


No. 


Name 


35 


SEG37 


1302 


159 


36 


SEG36 


1502 


159 


37 


SEG35 


1701 


159 


38 


SEG34 


1901 


159 


39 


SEG33 


2100 


159 


40 


SEG32 


2300 


159 


41 


SEG31 


2499 


159 


42 


SEG30 


2699 


159 


43 


SEG29 


2898 


159 


44 


SEG28 


3098 


159 


45 


SEG27 


3297 


159 


46 


SEG26 


3497 


159 


47 


SEG25 


2696 


159 


48 


SEG24 


3896 


159 


49 


SEG23 


4095 


159 


50 


SEG22 


4295 


159 


51 


SEG21 


4641 


482 


52 


SEG20 


4641 


681 


53 


SEG19 


4641 


881 


54 


SEG18 


4641 


1080 


55 


SEG17 


4641 


1280 


56 


SEG16 


4641 


1479 


57 


SEG15 


4641 


1679 


58 


SEG14 


4641 


1878 


59 


SEG13 


4641 


2078 


60 


SEG12 


4641 


2277 


61 


SEG11 


4641 


2477 


62 


SEG10 


4641 


2676 


63 


SEG9 


4641 


2876 


64 


SEG8 


4641 


3075 


65 


SEG7 


4641 


3275 


66 


SEG6 


4641 


3474 


67 


SEG5 


4641 


3674 


68 


SEG4 


4641 


3948 



Pad 


X 


Y 


No. 


Name 


69 


SEG3 


4641 


4148 


70 


SEG2 


4641 


4347 


71 


SEG1 


4641 


4547 


72 


SEGO 


4641 


4789 


73 


AO 


4641 


5048 


74 


CS 


4641 


5247 


75 


CL 


4641 


5447 


76 


E(RD) 


4641 


5646 


77 


R/W (WR) 


4641 


5846 


78 


Vss 


4641 


6107 


79 


DBO 


4641 


6307 


80 


DB1 


4641 


6506 


81 


DB2 


4295 


6884 


82 


DB3 


4095 


6884 


83 


DB4 


3896 


6884 


84 


DB5 


3696 


6884 


85 


DB6 


3497 


6884 


86 


DB7 


3297 


6884 


87 


Vdd 


3098 


6884 


88 


RES 


2898 


6884 


89 


FR 


2699 


6884 


90 


V5 


2699 


6884 


91 


V3 


2300 


6884 


92 


V2 


2100 


6884 


93 


M/S 


1901 


6884 


94 


V4 


1701 


6884 


95 


VI 


1502 


6884 


96 


COMO 


1302 


6884 


97 


C0M1 


1103 


6884 


98 


COM2 


903 


6884 


99 


COM3 


704 


6884 


100 


COM4 


504 


6884 
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CMOS DOT MATRIX LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1 52A is the p-substrate version of the SED1 521 . It is used as an extension driver for the 8-bit or 1 6- 
bit IVICUs. 

Refer to the SED1521 section for more information. 



■ FEATURES 

• Direct display of data read from display data RAIVI 
RAIVI bit area "0" LCD off 

"1" LCD on 

• Fast 8-bit MRU interface compatible with 80- and 
68- family microcomputers 

• On-chip LCD driving circuits .. 80 drive set (seg- 
ment) 

• Duty rations to choose from 

External input sync 1/8 to 1/32 



• Very low power dissipation 30|iW at 2kHz exter- 
nal clock 

• Supply voltages Vdd-Vss: 2.4V to 6.0V 

Vc5-Vss: 3.5V to 6.0V 

• A variety of command functions, including: 
Read/Write Display Data, Display ON/OFF, Set 
Address, Set Display Start Line, Set Column 
Address, Read Status, Static Drive ON/OFF, Se- 
lect Duty, Read Modify Write, Select Segment, 
Driving Selection, Save Power, etc. 
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■ DESCRIPTION 

The SED1 522 is a graphic LCD controller driver designed for use in a dot matrix LCD (Liquid Crystal Display) 
system capable of displaying characters and graphics. The bit-addressable display data which is sent from 
an 8-bit microcomputer is stored in a built-in display RAM which generates the signals required for driving 
the LCD. The circuitry has been designed to ensure low power consumption and a wide range of operating 
voltages, for use in high-performance handheld systems that run on batteries. 

The SED1 522 can use a single chip to drive an LCD of 1 3 characters by one line each plus an indicator. The 
SED1 522 can be used in master-slave combination. Moreover, the SED1 521 segment driver is available for 
expanding a system to enable 80-port output in order to construct mid-capacity displays using a minimal 
number of drivers. 



■ FEATURES 

• Low-power CMOS technology 30|j.W 

• Fast CPU 8-bit data interface (80xx, 68xx) 

• 1/8 to 1/16 duty cycle 

• Built-in LCD driver circuit 69 segments 

8 commons 

• Built-in display data RAM 2560 bits 

• Rich display command setting 

• On-chip CR oscillation circuit 



• Master/slave operation is supported 

• LCD voltage -3.5 to -13V 

• Single power supply 2.4 to 7.0V 

• Package QFP5-100 pin (Foa, Faa) 

QFP15-100 pin (Foe, Fag) 
Al pad (DoA, Daa) 
Au bump (Dob, Dab) 



SYSTEM BLOCK DIAGRAM 



COM0~COM7 



14 CHAR X 2 LINES 



COM0~COM7 

<= 



A 



A 



SEG0~SEG69 



SEG0~SEG69 



SED1522 



Vdd 



M/S 



FR 
Ck 



SED1522 



M/S 



DATA 



7Y 



GND 



CONTROL 



CPU (68xx, 80xx) 
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BLOCK DIAGRAM 



D0~D7 

AO.CS 
(0SC1) 

RD, WR 
(E.FVW) 



RES 9-^ 



T 



Bus 
Holder 



Display 
Timing 
Generator 
Circuit 



Display Start Line Register 





Low Address 
Register 



Line Counter 





Line Address Decoder 



Display Data Ram 
2,560 bit 



Input and Output Buffer 



A 3 



—►6 COMO ~ C0M7 



6 SEGO ~ SEG68 




Model Name 


Terminal No. 


74 


75 


SED1522FOA 


OSC1 


0SC2 


SED1522FAA 


CS 


CL 



* The Common output COMO to C0M7 of the Master LSI 
corresponds COM 15 to C0M8 on the Slave LSI. 
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PIN DESCRIPTION 



Terminal Name 


Function 


DB0~DB7 


Data input 


AO 


Selects display data or instructions. HIGH: Display data. LOW: Instructions. 


RES 


Resets the system and selects the interface type for a 68-port/80-port MRU. 
HIGH: 68-port MRU interface. LOW: 80-port MRU interface. 


CS 


Chip Select input. LOW: Active level sensing. 


E 
(RD) 


ReadA/Vrite Enable signal when a 68-port MRU is connected. 
(Active-LOW Read Enable signal when an 80-port MRU is connected.) 


R/W 
(WR) 


ReadA/Vrite Select signal when a 68-port MRU is connected. 

HIGH: Read Select LOW: Write Select 
(Active-LOW Write Enable input when an 80-port MRU is connected. Rising edge sensing.) 


CL 


External clock input (only effective with external clock types). 


FR 


LCD Frame (AC-conversion) signal input/output. 


SEG0~SEG68 


Segment output for driving the LCD. 


COM0~COM7 
(COM15~COM8) 


Common output for driving the LCD. 


M/S 


Master/Slave Select signal. 


Vdd 


5V power supply. 


Vss 


OV power supply (GND level). 


V1, V2, V3. V4, V5 


Power supplies for driving the LCD. Vdd>V1>V2>V3>V4>V5 



I 



■ CLOCK OPTIONS 



Model Name 


Operating Clock 


Connectable Drivers 


Package 


Internal oscillator 


External clock 


SED1522FOA 


18kHz 


18kHz 


SED1522FOA, SED1521FOA 


QFR5-100pin 


SED1522DOA 


SED1522DOA, SED1521DOA 


AL pad chip 


SED1522DOB 


SED1522DOB, SED1521DOB 


Au Bump chip 


SED1522FAA 




2kHz 


SED1522FAA, SED1521FAA 


QFR5-100pin 


SED1522DAA 


SED1522DAA, SED1521DAA 


AL pad chip 


SED1522DAB 


SED1522DAB, SED1521DAB 


Au Bump chip 
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ELECTRICAL CHARACTERISTICS 
Absolute Maximum Ratings 



(Vdd = OV, Vdd > V1 > V2 > V3 > V4 > V5) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-8.0 to 0.3 


V 


Supply voltage (2) 


V5 


-16.5 to 0.3 


V 


Supply voltage (3) 


V1, V2 
V3, V4 


V5 to 0.3 


V 


Input voltage 


Vi 


Vss-0.3 to 0.3 


V 


Output voltage 


Vo 


Vss-0.3 to 0.3 


V 


Permissable loss 


Pd 


250 


mW 


Operating temperature 


Topr 


-30 to 85 


°C 


Storage temperature 


FP 


Tstg 


-65 to 150 




Die 


-55 to 125 


Soldering temperature 


Tsol 


260°C for 10s (at the leads) 
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• DC Characteristics 



(Vdd = OV, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Applicable Terminals 


Min 


Typ 


Max 


Unit 


Operating 
voltage 


Recommended operation 


Vss 




Vss 


-5.5 


-5.0 


-4.5 


V 


Potential operation 




-7.0 





-2.4 


Operating 
voltage (2) 


Recommended operation 


V5 




V5 


-13.0 





-3.5 


V 


Potential operation 


-13.0 








Potential operation 


V1, V2 


V1, V2 


0.6xV5 





Vdd 


Potential operation 


V3. V4 


V3, V4 


V5 





0.4xV5 


HIGH input voltage 


VlHT 




AO, D0~D7, E, R/W,CS 


Vss+2.0 




Vdd 


V 


VlHC 




CL, FR, M/S, RES 


0.2xVss 





Vdd 


VlHT 


Vss= -3V 


AO, D0~D7, E, R/W,CS 


0.2xVss 





Vdd 


V 


VlHC 


Vss= -3V 


CL, FR, M/S, RES 


0.2xVss 





Vdd 


LOW input voltage 


ViLT 




AO, D0~D7, E, R/W,CS 


Vss 





Vss+0.8 


V 


ViLC 




CL, FR, M/S, RES 


Vss 





O.SxVss 


ViLT 


Vss= -3V 


AO, D0~D7, E, R/W,CS 


Vss 





0.85xVss 


V 


ViLC 


Vss= -3V 


CL, FR, M/S, RES 


Vss 





O.SxVss 


HIGH output voltage 


VOHT 


loH= -3mA 


D0~D7 


Vss+2.4 








V 


VOHCI 


loH= -2mA 


FR 


Vss+2.4 








VOHC2 


loH= -120jaA 


0SC2 


0.2xVss 








VOHT 


Vss=-3V loH=-2mA 


D0~D7 


0.2xVss 








V 


VOHCI 


Vss=-3V ioH=-2mA 


FR 


0.2xVss 








VOHC2 


Vss= -3V l0H= -SO^iA 


0SC2 


0.2xVss 








LOW output voltage 


Volt 


IOL=3mA 


D0~D7 








Vss+0.4 


V 


V0LC1 


IOL=2mA 


FR 








Vss+0.4 


V0LC2 


loL=120|iA 


0SC2 


_ 


_ 


O.SxVss 


Volt 


Vss= -3V IOL=2mA 


D0~D7 








O.SxVss 


V 


V0LC1 


Vss= -3V IOL=2mA 


FR 








O.SxVss 


V0LC2 


Vss= -3V IOL=50^A 


0SC2 








O.SxVss 


Input leak current 


ILI 




AO,E,FVW,CS,CL,Ris,MS pins 


-1.0 





1.0 


jiA 


Output leak current 


ILO 


Applicable when FR Is In a 
high-Impedance state 


D0~D7, FR pins 


-3.0 





3.0 


LCD driver ON resistance 


Ron 


Ta=25°C - 


\/5=-5.0V 


SEG0~68 


! 


5.0 


7.5 


kQ 




^5= -3.5V 


COM0~7 


_ 


10.0 


50.0 


Static current consunnption 


Iddq 


CS=CL=Vdd 


Vdd 




0.05 


1.0 




Active 
current 


External CLK 


Idd(1) 


During display 
V5= -5V 


fCL=2kHz 
Rf=1MQ 


Vdd 


— 


2.0 


5.0 


^lA 


Oscillator 




9.5 


15.0 


External CLK 


During display 

V5=-5V,VSS=-3 


fCL=2kHz 
\i Rf=1MQ 


Vdd 





1.5 


4.5 


I^A 


Oscillator 





6.0 


12.0 


consumption 


IDD(2) 


During access tcyc=200kHz 

Vss= -3V, 
During access tcyc=200kHz 







300 


500 


\iA 






150 


300 


Input terminal capacity 


CiN 


Ta=25°C, f=1MHz 


All input terminals 




5.0 


8.0 


PF 


Oscillating frequency 


fosc 


Rf=1 .0MQ±2%, Vss= -5.0V 




15 


18 


21 


kHz 


Rf=1 mQ±2%, Vss= -3.0V 




11 


16 


21 


Reset time 


tR 




RES 


1.0 




1000 


lis 



*1 . A wide range of operating voltages is guaranteed, except in case of abrupt voltage fluctuations during MRU access. 
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• AC Characteristics 

o Read/Write timing for the 80-port MPU 



(Ta = -20 to 75°C, Vss = -5.0V±10%) 



Parameter 


Signal 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Address hold time 


AO,CS 


tAH8 




10 


- — 


— 


ns 


Address set-up time 


tAW8 


20 


— 


— 


ns 


System cycle time 


WR, RD 


tCYC8 


1000 






ns 


Control pulse width 


tec 


200 






ns 


Data set-up time 


D0~D7 


tDsa 


80 






ns 


Data hold time 


tDHS 


10 






ns 


RD access time 


tACCB 


CL=100pF 






90 


ns 


Output disable time 


tOHB 


10 




60 


ns 



*2. The ratings when Vss = -3.0V are approxinnately 100% higher than when Vss = -5.0V. 
*3. The rise or fall time of input signals should be less than 15ns. 



Read/Write timing for the 68-port MPU 



(Ta = -20 to 75°C, Vss = -5.0V±10%) 



Parameter 


Signal 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


System cycle time 


AO, CS 
R/W 


tCYce *4 




1000 






ns 


Address set-up time 


tAW6 


20 






ns 


Address hold time 


tAH6 


10 






ns 


Data set-up time 


D0~D7 


tDS6 


80 






ns 


Data hold time 


tDH6 


10 






ns 


Output disable time 


tOH6 


CL=100pF 


10 




60 


ns 


Access time 


tACCe 






90 


ns 


Enable pulse width 


READ 


E 


tEW 




100 






ns 


WRITE 


80 






ns 



*4 tcYce indicates the cycle during which CS/E are HIGH; it does not indicate the cycle of the E signal. 
*5 The ratings when Vss = -3.0V are approximately 100% higher than when Vss = -5.0V. 
*6 The rise or fall time of input signals should be less than 15ns. 



o Control timing for 80-port/68-port display 



(Ta = -20 to 75°C. Vss = -5.0V±10%) 



Parameter 


Signal 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


LOW pulse width 


Cl 


tWLCL 


(Input timing) 


35 






[IS 


HIGH pulse width 


tWHCL 


35 






ILIS 


Rising time 


tr 




30 


150 


ns 


Falling time 


tf 




30 


150 


ns 


FR delay time 


FR 


tDFR 


(Input timing) 


-2.0 


0.2 


2.0 


lis 


(Output timing), 
CL=100pF 




0.2 


0.4 





*7. The ratings when Vss = -3.0V are approximately 100% higher than when Vss = -5.0V. 

*8. The input timing of the FR delay time is determined by the SED1522 (Slave). 
The output timing of the FR delay time is determined by the SED1522 (Master). 
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• Timing Chart 

o Read/Write timing for the 80-port MPU 



AO, CS 



WR, RD 



D0~D7 
(WRITE) 



D0~D7 
(READ) 



tAW8 



-tCYC8 - 

- tec — 



-»1-t0H8 



> 



Read/Write timing for the 68-port MPU 



AO, CS 



DO - D7 
(WRITE) 



D0~D7 
(READ) 



- tcYce - 



- tAH6 



~tDH6 



> 



Control timing for 80-port/68-port display 
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■ DISPLAY COMMANDS _ 

(Based on the 80-port MPU; the RD and WR commands differ for the 68-port MRU) 



Command 


RDWRAO 


D7 D6 D5 D4 D3 D2 D1 DO 


Function 


1 


Display ON/OFF 


1 


10 10 1110/1 


Switches the entire display ON or OFF, regardless of the 
Display RAM's data or the internal status. 


2 


Display START 
Line 


1 


uispiay o 1 An 1 

110 

address (0-31) 


Determines the line of RAM data to be displayed at the 
display's top line (COMO). 


3 


Page Address Set 


1 


10 1110 ^"9" 
(0-3) 


Sets the page of the Display RAM in the page address 
register. 


4 


Column (Segment) 
Address Set 


1 


Column address 



(0-79) 


Sets the column address of the Display RAM in the column 
address register. 


5 


Status Read 


1 


>- Q LL LU 

|o|a 


Reads the status. 

BUSY 1 : Busy (internal processing) 0: READY status 
ADC 1 : Rightward (forward) output 

0: Leftward (reverse) output 
ON/OFF 1 : Display OFF 0: Display ON 
RESET 1 : Resetting 0: Normal 


6 


Write Display Data 


1 1 


Write Data 


Writes the data on the data 
bus to RAM 


These commands access a 
previously-specified 
address of the Display RAM, 
after which the column ad- 
dress is incremented by one. 


7 


Read Display Data 


1 1 


Read Data 


Reads data from the Display 
RAM onto the data bus. 


8 


ADC Select 


1 


1 1 0/1 


Used to reverse the correspondence between the Display 
RAM's column addresses and segment driver output ports 
0: Rightward (fonA/ard) output 1 : Leftward (reverse) output 


9 


Static Drive 
ON/OFF 


1 u u 


1 U 1 U U 1 U U/ 1 


Selects normal display operation or static all-lit drive 
display operation. 

1 : Static drive (Power Save) *9 0: Normal display operation 


10 


Duty Select 


1 


1 1 1 0/1 


Selects the duty factor for driving LCD cells. 
1: 1/16 duty 0: 1/8 duty 


11 


Read Modify Write 


1 


1 1 1 


Increments the column address counter by one only when 
display data is written but not when it is read. 


12 


End 


1 


1110 1110 


Cancels the Ready Modify Write mode. 


13 


Reset 


1 


1 1 1 1 


Resets the Display START line to the 1st line in the register. 
Resets the column address counter to and sets 
page address register to 3. 



*9. Power Save mode is entered by selecting static drive in Display OFF status. 



350 



SED1522 



PAD LAYOUT 



□□□□□□□□□□□□□□□□□□□□ 



100 



□ 
□ 
□ 
□ 

□ 5 

□ 
□ 
□ 
□ 

□ 10 

□ 
□ 
□ 
□ 

□ 15 

□ 
□ 
□ 
□ 

□ 20 

□ 
□ 
□ 
□ 

□ 25 

□ 
□ 
□ 
□ 

□ 30 



Y 
A 



-►X 



35 40 45 

□□□□□□□□□□□□□□□□□□□□ 



son 

□ 
□ 
□ 
□ 

75 □ 

□ 
□ 
□ 
□ 
70 □ 
□ 
□ 
□ 
□ 
65 □ 
□ 
□ 
□ 
□ 
60 □ 
□ 
□ 
□ 
□ 
55 
□ 
□ 
□ 
50 □ 



-4.80mm- 



Aluminum pad chip specifications 

Chip dimensions: 4.80 x 7.04 x 0.40mm 
Pad surface area: 1 00 x 1 0Ojim 

Gold bump chip specifications (reference only) 

Minimum bump pitch: 199[im 

Bump height: 20^5° |j,m 

Bump size: 1 32 x 1 1 1 |xm (±20 \im) 

Chip dimensions: 4.80 x 7.04 x 0.525mm 



' The die siiown Is tiie SED1 522Daa. The final A in the suffix 
Indicates that the device is an aluminum pad product. 
Bump chip products share the same die part number as 
aluminum products; however, the last letter of the suffix Is 
B. 
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■ PAD COORDINATES 

Pin names areforthe SED1 522Daa/SED1 522Dab, and 



Pad 
No. 


Pin Name 


X 


Y 


1 


COIVI5 


159 


6507 


2 


com 


159 


6308 


3 


C0M7 


159 


6108 


4 


SEG68 


159 


5909 


5 


SEG67 


159 


5709 


6 


SEG66 


159 


5510 


7 


SEG65 


159 


5310 


8 


SEG64 


159 


5111 


9 


SEG63 


159 


4911 


10 


SEG62 


159 


4712 


11 


SEG61 


159 


4512 


12 


SEG60 


159 


4169 


13 


SEG59 


159 


3969 


14 


SEG58 


159 


3770 


15 


SEG57 


159 


3570 


16 


SEG56 


159 


3371 


17 


SEG55 


159 


3075 


18 


SEG54 


159 


2876 


19 


SEG53 


159 


2676 


20 


SEG52 


159 


2477 


21 


SEG51 


159 


2277 


22 


SEG50 


159 


2078 


23 


SEG49 


159 


1878 


24 


SEG48 


159 


1679 


25 


SEG47 


159 


1479 


26 


SEG46 


159 


1280 


27 


SEG45 


159 


1080 


28 


SEG44 


159 


881 


29 


SEG43 


159 


681 


30 


SEG42 


159 


482 


31 


SEG41 


504 


159 


32 


SEG40 


704 


159 


33 


SEG39 


903 


159 


34 


SEG38 


1103 


159 


35 


SEG37 


1302 


159 


36 


SEG36 


1502 


159 


37 


SEG35 


1701 


159 


38 


SEG34 


1901 


159 


39 


SEG33 


2100 


159 


40 


SEG32 


2300 


159 


41 


SEG31 


2499 


159 


42 


SEG30 


2699 


159 


43 


SEG29 


2898 


159 


44 


SEG28 


3098 


159 


45 


SEG27 


3297 


159 


46 


SEG26 


3497 


159 


47 


SEG25 


3696 


159 


48 


SEG24 


3896 


159 


49 


SEG23 


4095 


159 


50 


SEG22 


4295 


159 



tliose in brackets for the SED1 522Doa/SED1 522Dob. 



Pad 


Pin Name 


X 


Y 


No. 




51 


SEG21 


4641 


482 


52 


SEG20 


4641 


681 


53 


SEG19 


4641 


881 


54 


SEG18 


4641 


1080 


55 


SEG17 


4641 


1280 


56 


SEG16 


4641 


1479 


57 


SEG15 


4641 


1679 


58 


SEG14 


4641 


1878 


59 


SEG13 


4641 


2078 


60 


SEG12 


4641 


2277 


61 


SEG11 


4641 


2477 


62 


SEG10 


4641 


2676 


63 


SEG9 


4641 


2876 


64 


SEG8 


4641 


3075 


65 


SEG7 


4641 


3275 


66 


SEG6 


4641 


3474 


67 


SEG5 


4641 


3674 


68 


SEG4 


4641 


3948 


69 


SEG3 


4641 


4148 


70 


SEG2 


4641 


4347 


71 


SEG1 


4641 


4547 


72 


SEGO 


4641 


4789 


73 


AO 


4641 


5048 


74 


CS (0SG1) 


4641 


5247 


75 


CL (0SG2) 


4641 


5447 


76 


E (RD) 


4641 


5646 


77 


R/W (WR) 


4641 


5846 


78 


Vss 


4641 


6107 


79 


DBO 


4641 


6307 


80 


DB1 


4641 


6506 


81 


DB2 


4295 


6884 


82 


DB3 


4095 


6884 


83 


DB4 


3896 


6884 


84 


DB5 


3696 


6884 


85 


DB6 


3497 


6884 


86 


DB7 


3297 


6884 


87 


Vdd 


3098 


6884 


88 


RES 


2898 


6884 


89 


FR 


2699 


6884 


90 


V5 


2499 


6884 


91 


V3 


2300 


6884 


92 


V2 


2100 


6884 


93 


M/S 


1901 


6884 


94 


V4 


1701 


6884 


95 


VI 


1502 


6884 


96 


COIVIO 


1302 


6884 


97 


C0IVI1 


1103 


6884 


98 


COM2 


903 


6884 


99 


C0iVI3 


704 


6884 


100 


C0IVi4 


504 


6884 



Note: Values in the properties table are specified as Max or Min according to the comparison on the numerical coordinates. 
All specifications of this device are subject to change without notice. 
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SED1526 Series 



DOT MATRIX LCD DRIVER-CONTROLLER 



DESCRIPTION 

The SED1 526 Series are intelligent CMOS LCD controller-drivers with the ability to drive alphanumeric and 
graphic displays. The LSI communicates with a high-speed microprocessor, such as the Intel 80xx and 68xx 
family, through either a serial or 8-bit parallel interface. It stores the data sent from the microprocessor in the 
built-in display data RAM (80 x 33 bits) and generates an LCD drive signal. 

These devices incorporate an internal DC/DC converter to generate the negative voltage needed for the LCD 
contrast. The controller features software contrast adjusted by command setting. 



I FEATURES 

• Low-power CMOS technology 

• Direct interface to both 80xx and 68xx MPU 

• Support 8-bit parallel and serial interface 

• On-chip display data RAM 80 x 33 bits 

• On-chip DC/DC converter for LCD voltage 

• On-chip CR oscillator circuit 

• Supports master/slave mode 

• Voltage regulator, low-power voltage follower 

• -.17%/°C temperature gradient 

• 32-level contrast adjustment by software 

Available models 



• 2.4V to 6.0V supply voltage 

• -4.0V to -12V LCD voltage 

• Operating temperature -40 to 85°C 

• Low power consumption 100|iA 

• Package 

QFP-5 128-pin (FOA) 

Al pad Die DOA 

Au bump Die DOB 

TAB TOA 



Models 


Duty Cycle 


LCD Bias 


SEG Driver 


COM Driver 


Display Area 


SED1526 


1/8, 1/9, 1/16, 1/17 


1/5 


80 


17 


80x17 


SED1527 


1/16, 1/17, 1/32, 1/33 


1/7 


80 


17 


160x33 


SED1528 


1/32, 1/33 


1/7 


64 


33 


64x33 



SYSTEM BLOCK DIAGRAM 



16 CHAR x 2 LINES 



A 



GPU 



BOxx 
68xx 



Data 



Control 



80 SEG 



SED1526 



17 COM 
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SED1526 Series 



BLOCK DIAGRAM 



CMOS 
;OM0~COM15 □ 




M/S 



SR1 



CS1 



□ □ □ □ 
DO D1 D2 D3 D4 D5 D6 D7 
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SED1526 Series 



SED1526 AND SED1527 PIN ASSIGNMENT 



OOOOCDOOOOOCDOOOCDCDOOOOOOOOOOCDOCDOOCDCDOCDOCDCD 
LUUJLUmillUJUJlJULJJUJlllLUUJUJLUUJUlUJUJIJJLlJUJUJlJJll^ 



SEG54 
SEG55 
SEG56 
SEG57 
SEG58 
SEG59 
SEG60 
SEG61 
SEG62 
SEG63 
SEG64 
SEG65 
SEG66 
SEG67 
SEG68 
SEG69 
SEG70 
SEG71 
SEG72 
SEG73 
SEG74 
SEG75 
SEG76 
SEG77 
SEG78 
SEG79 



100 95 90 85 80 75 70 



Index 




1 5 10 15 20 25 30 



i-incDQi— I + I + CO CO CM T-iiriQ cai'i- o cQ — I o T- cj CO lo CO h~ o -I- <N CO -"t in CD 

>o^^^^>^^(^^^ o\o OOOOOOO 

>0000 OOOOOOO 



I SEG15 
I SEG14 
I SEG13 
I SEG12 
I SEG11 
I SEG10 
I SEG9 
I SEG8 
I SEG7 
I SEG6 
I SEG5 
1 SEG4 
I SEG3 
I SEG2 
I SEG1 
I SEGO 
I C0M16 
I COM15 
I C0M14 
1 C0M13 
1 COM12 
I COM11 
1 COM10 
1 COM9 
1 C0M8 
I C0M7 



355 
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■ PIN DESCRIPTION 
• Power Supply 



Pin 



I/O 



Function 



Number 
of Pins 



Vdd 



Supply 



+5V power supply. Common to microprocessor power supply Vcc pin 



Vss 



Supply 



Ground 



V1 ~ V5 



Supply 



LCD driver supply voltages. The Set Power Control command can 
switch the master (internal) and external power supply modes of these 
pins. When external mode selects, the voltage determined by the LCD 
cell is impedance-converted through a resistive divider or an opera- 
tional amplifier depending on application. Voltages should meet the 
following requirement: 

Vdd > V1 > V2 > V3 > V4 > V5 
When master mode selects, these voltages are generated on the chip: 





SED1526 


SED1527 


SED1528 


V1 


1/5 V5 


1/7 V5 


1/7 V5 


V2 


2/5 V5 


2/7 V5 


2/7 V5 


V3 


3/5 V5 


5/7 V5 


5/7 V5 


V4 


4/5 V5 


6/7 V5 


6/7 V5 



• LCD Driver Supplies 



Pin 


I/O 


Function 


Number 
of Pins 


CAP1 + 





DC/DC voltage converter capacitor 1 positive connection 




CAP1- 





DC/DC voltage converter capacitor 1 negative connection 




CAP2+ 





DC/DC voltage converter capacitor 2 positive connection 




CAP2- 





DC/DC voltage converter capacitor 2 negative connection 




VOUT 


O 


DC/DC voltage converter output 




Vr 


1 


Voltage adjustment pin. Applies voltage between Vdd and V5 using 
a resistive divider. 
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• Microprocessor Interface 



Pin Name 



DO - D7 
(SI) 
(SCL) 



AO 



CS1 
CS2 



RD (E) 



WR (R/W) 



SR1, SR2 



I/O 



I/O 



Description 



Data input/outputs. The 8-bit bidirectional data buses to be connected 
to the standard 4/8-bit microprocessor data buses. When the serial 
interface is selected, D7 is serial data input (SI) and D6 is serial clock 
input (SCL). 



Control/display data flag is input. It is connected to the LSB of 
microprocessor address bus. When low, the data on DO to D7 is control 
data. When high, the data on DO to D7 is display data 



Chip select input. Data input/output is enabled when CS1 is low and 
CS2 is high. 



Read enable input. When interfacing to an 8080-Series microproces 
sor and when RD is low, the SED1526 Series data bus output is 
enabled. 

When interfacing to^6800-Series microprocessor and when R/W 
Enable E is high, R/W input is enabled. 



Writ e ena ble input. When interfacing to an 8080-Series microproces- 
sor, WR is active low. 

When interfacing to a 6800-Series microprocessor, it will bejn read 
mode when R/W is high and it will be in write mode when R/W is low. 

R/W = "1" : Read 

R/W = "0" : Write 



Microprocessor interface select, and parallel/serial data input select. 



SR1 


SR2 


Type 





1 


8080 microprocessor bus (parallel input) 


1 


1 


6800 microprocessor bus (parallel input) 


1 





Serial input 








Reset 



* In serial mode, no data can be read from RAM and DO to D5 are HZ. 
RD and WR must be high or low. 



Number 
of Pins 



I 
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• LCD Driver Outputs 



Pin 



I/O 



Functions 



Number 
of Pins 



M/S 



SED1526 Series master/slave mode select input. Master mode se- 
lects when PR and CL are high, and slave mode selects when PR and 
CL are low. It will be master mode when M/S is high and it will be slave 
mode when M/S is low. 



Model 


Mode 


OSC Circuit 


PR 


SED1526 
SED1527 
SED1528 


Master 


Valid 


Output 


Slave 


Invalid 


Input 





CL 



I/O 



Clock input/ouput when SED1526 Series selects master or slave 
mode. The Clock Stop command can disable CL output when SED1 526 
Series is in master mode. It will be in ouput mode when M/S is high and 
it will be in input mode when M/S is low^ 



PR 



I/O 



LCD AC signal input/output. When SED1526 Series selects master 
mode, it must connect to LCD common driver PR pin. It will be output 
mode when M/S is high and it will be input mode when M/S is low. 



SEGn 



LCD segment driver output. The display RAM and PR signal select the 
segment driver output source. 



RAM Data 


PR Signal 


Segment Driver-n Output 


1 


1 


Vdd 





V5 





1 


V2 





V3 


LCD common driver output. The IC internal scan signal and PR signal 
select the common driver output source. The common scan sequence 
is reversed in slave mode. 


Internal 
Scan Signal 


PR Signal 


Common Driver-n Output 


1 


1 


V5 





Vdd 





1 


V1 





V4 



80 

(SED1526/ 
1527) 

or 64 
(SED1528) 



COMn 



80 

(SED1526/ 

1527) 

or 32 
(SED1528) 



COMS 



Indicator COM output. COMS pin is equivalent to following COM 
output pin when DUTY+1 command is running: 





SED1526 


SED1527 


SED1528 


1/9 duty 


1/17 duty 


1/17 duty 


1/33 duty 


1/33 duty 


Indicator 
COMS 
output 


COMS 


COM 16 


COM 16 


C0M16 
of slave 
chip 


GOM32 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Supply voltage range 




Vdd 


-0.3 to +7.0 


V 


Triple voltage conversion 


Vdd 


-0.3 to +6.0 


Driver supply voltage range (1) 


V5 


-18.0 to +0.3 


V 


Driver supply voltage range (2) 


V1, V2, V3, V4 


V5 to +0.3 


V 


Input voltage range 


VlH 


-0.3 to Vdd +0.3 


V 


Output voltage range 


vo 


-0.3 to Vdd + 0.3 


V 


Allowable loss 


Pd 


250 


mW 


Operating temperature range 


TOPR 


-40 to +85 


°C 


Storage temperature 


Flat package 


TSTG 


-65 to +150 


°C 


Bear chip 


-55 to +125 


Soldering temperature and time 


TSOLDER 


260 • 10 (at leads) 


°C • sec 






A VUG A 

^ GND ^ Vss 


VDD 



* VI -V5, VouT, Vreg 

(Microprocessor side) (SED1 526 series side) 



Notes: 

1 . VI to V5, VouT, and Vreg voltages are based on Vdd = OV. 

2. Voltages VDD > V1 > V2 > V3 > V4 > V5 must always be satisfied. 

3. If an LSI exceeds its absolute maximum rating, it may be damaged permanently. It is desirable to use it under electrical 
characteristics conditions during normal operation. OthenA^ise, an LSI malfunction or reduced LSI reliability may result. 

4. The moisture resistance of the flat package may drop during soldering. Take care not to excessively heat the package resin 
during chip mounting. 
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• DC Characteristics 

Vdd = 5V ±10%, Vss = OV, Ta = ^0 to B5°C unless otherwise noted 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Pin 


Power 
voltage (1) 


Operational 


Vdd 




2.4 




6.0 


V 


Vdd *1 


Operating 
voltage (2) 


Operational 


V5 




-Vss X 3 


— 


-3.5 


V 


V5 *2 


Operational 


V1, V2 




0.6 X V5 


— 


Vdd 


V 


VI, V2 


Operational 


V3, V4 




V5 


— 


0.4 X V5 


V 


V3, V4 


1 CMOS 1 


High-level input voltage 


VlHC 




0.7 X Vdd 


— 


Vdd 


V 


*3 


Vdd = 2.7V 


0.8 X Vdd 


— 


Vdd 


Low-level input voltage 


ViLC 




Vss 


— 


0.3 X Vdd 


V 


*3 


Vdd = 2.7V 


Vss 


— 


0.2 X Vdd 


High-level output voltage 


VOHC 


loH = -1 mA 


0.8 X Vdd 


— 


Vdd 


V 


*4 


Vdd = 2.7V Ioh = -0.5mA 


0.8 X Vdd 


— 


Vdd 


Low-level output voltage 


VOLC 


lOH - 1 mA 


Vss 


— 


0.2 X Vdd 


V 


*4 


Vdd = 2.7V Iol = 0.5mA 


Vss 


— 


0.2 X Vdd 


1 SCHMITT 1 


High-level input voltage 


VlHS 




0.4 X Vdd 


— 


0.8 X Vdd 


V 


*5 


Vdd = 2.7V 


0.4 X Vdd 


— 


0.8 X Vdd 


Low-level input voltage 


ViLS 




0.2 X Vdd 


— 


0.6 X Vdd 


V 


*5 


Vdd = 2.7V 


0.2 X Vdd 


— 


0.6 X Vdd 


Schmitt voltage 


Vh 




0.2 X Vdd 


— 


— 


V 


*5 


Vdd = 2.7V 


0.2 X Vdd 


— 


— 


Input leakage current 


ILI 




-1.0 


— 


1.0 


^A 


*6 


Output leakage current 


ILO 




-3.0 


— 


3.0 


^lA 


*7 


LCD driver ON resistance 


Ron 


Ta = 25°C 


V5 = -0.5V 




5.0 


7.5 


kQ 


SEGO-79 
COS0~15 
COMS 


V5 = -3.5V 


— 


10.0 


50.0 


Static current consumption 


Iddq 


CS = CL = Vdd 


— 


0.05 


3.0 




Vdd 


Input pin capacity 


CiN 


Ta = 25°C,f = 1MHz 


— 


5.0 


8.0 


PF 


Input pins 


1 Built-in Power Circuit 1 


Input voltage 


Vdd 




2.4 


— 


6.0 


V 




Booster output voltage 


VOUT 


Triple voltage conversion 


-16.5 


— 


— 


V 


VouT 


Voltage regulator 
operation voltage 


VOUT 




-16.5 




-4.0 


V 


VouT 


Voltage follower 
operation voltage 


V5 (1) 


Applied to SED1 526 


-12.0 




^.0 


V 




V5(2) 


Applied to SED1527 


-16.0 




(TBD) 


V 


V5 (3) 


Applied to SED1 528 


-16.0 




(TBD) 


V 


Reference voltage 


Vreg 


Ta = 25°C 


-2.0 


-3.1 


-4.0 


V 



*1 . Although the wide range of operating voltage is guaran- 
teed, a spike voltage change may have an effect on the 
voltage assurance during access to the microprocessor. 

*2. VDD and V5 operating voltage range. The operating 
voltage range applies if an external power supply is used. 

*3. Pins DO to D5, AO, CST, CS2, RD (E), WR (R/Wj, M/S. CL 
and FR. 



*4. Pins DO to D7, FR and CL. 
*5. Pins SI (D7), SCL (D5), SRI and SR2. 
*6. Pins AO, RD (E), WR (RM), CS1 , CS2, M/S, SR1 and 
SR2. 

*7. Applied if pins DO to D7, FR and CL are high impedance. 
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• Timing Cliaracteristics 
o System Buses 



AO 



CS1 

(CS2-"1") 



WR, RD 



D0~D7 
(WRITE) 



D0~D7 
(READ) 



Read/write characteristics I (8080-Series microprocessor) 



.2' 



- tcCLW 

tcci 



-Ucce - 



tcYC8 



- toSH - 



- tcCHW - 



- tcH8 - 



V 



VSS = OV, Vdd = 5.0V ± 10%, Ta = -40 to +85X 



1 al dl 1 iclci 


SlQnal 


oymDOl 


v-/onaiiions 


Min 


Max 


Unit 


Address Inoid time 


AO 


tAH8 




5 




ns 


Address setup time 




tAW8 




5 




ns 


System cycle time 




tCYC8 




250 




ns 


Control L pulse width (WR) 


WR 


tCCLW 




75 




ns 


Control L pulse width (RD) 


RD 


tCCLR 




75 




ns 


Control H pulse width (WR) 


WR 


tCCHW 




145 




ns 


Control H pulse width (RD) 


RD 


tCCHR 




145 




ns 


Data setup time 




tDS5 




80 




ns 


Data hold time 




tOHS 




10 




ns 


RD access time 


DO - D7 


tACCB 


CL= lOOpF 




80 


ns 


Output disable time 




tCHB 




10 


60 


ns 








Vss = OV, Vdd = 


2.7 to 4.5V, Ta = -40 to +85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Address hold time 


AO 


tAHS 




10 




ns 


Address setup time 




tAwa 




10 




ns 


System cycle time 




tCYCB 




500 




ns 


Control L pulse width (WR) 


WR 


tCCLW 




185 




ns 


Control L pulse width (RD) 


RD 


tCCLR 




185 




ns 


Control H pulse width (WR) 


WR 


tCCHW 




285 




ns 


Control H pulse width (RD) 


RD 


tCCHR 




285 




ns 


Data setup time 




tDS5 




160 




ns 


Data hold time 




tOH8 




20 




ns 


RD access time 


DO - D7 


tACC8 


CL= lOOpF 




180 


ns 


Output disable time 




tCH8 




20 


120 


ns 



Notes: 1 . tccLw and tcciR are limited depending on the overlap time of CS1 low (CS2 high) and WR or RD low. 

2. The input signal rise and fall times must be within 1 5 nanoseconds. 

3. All signal timings are limited based on 20% and 80% of Vdd voltage. 



361 



SED1526 Series 



o System Buses 



Read/write characteristics II (6800-Series microprocessor) 



CS1 

(CS2-"1") 



RD(E) 



WR(R/W) 



D0~D7 
(WRITE) 



D0~D7 
(READ) 



- tAW6 - 



ZZ^Z7 



" tcYce " 



tEWHR 



X 



- toHS - 



Vss = OV, Vdd = 5.0V ± 1 0%, Ta = -40 to +85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


System cycle time 


AO 


tCYce 




250 




ns 


Address setup time 


WR 


tAW6 




20 




ns 


Address hold time 


(R/W) 


tAH6 




10 




ns 


Data setup time 


DO - D7 


tDS6 




80 




ns 


Data hold time 






tDH6 




10 




ns 


Output disable time 




tOH6 


CL = 100pF 


10 


60 


ns 


Access time 






tACC6 






90 


ns 


Enable low 


Read 


RD (E) 


tEWLR 




85 




ns 


pulse width 


Write 




tEWLW 




75 




ns 


Enable high 


Read 


RD (E) 


tEWHR 




135 




ns 


pulse width 


Write 




tEWHW 




145 




ns 










Vss = OV, Vdd = 


2.7 to 4.5V, Ta = -40 to +85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


System cycle time 


AO 


tCYce 




500 




ns 


Address setup time 


WR 


tAW6 




40 




ns 


Address hold time 


(R/W) 


tAH6 




20 




ns 


Data setup time 


DO - D7 


tDS6 




160 




ns 


Data hold time 






tDH6 




20 




ns 


Output disable time 




tOH6 


CL = 100pF 


20 


120 


ns 


Access time 






tACC6 






180 


ns 


Enable low 


Read 


RD (E) 


tEWLR 




185 




ns 


pulse width 


Write 




tEWLW 




145 




ns 


Enable high 


Read 


RD (E) 


tEWHR 




285 




ns 


pulse width 


Write 




tEWHW 




325 




ns 



Notes: 1 . tEWHR and tEWHw are limited depending on the overlap time of CS1 low (CS2 high) and RD (E) high. 

2. The input signal rise and fall times must be within 1 5 nanoseconds. 

3. All signal timings are limited based on 20% and 80% of Vdd voltage. 
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SED1526 Series 



° Serial Interface 



CS1 

(CS2="1") 



AO 



'CSS 



X 



•■SAS ' 



Serial clock (D6) 



^SCYC 

-^SLW ► 



-t 



■SDS" 



iCSH - 



^SAH" 



K 



Serial data (D7) D1 data DO data D7 



data 



Vss = OV, Vdd = 5.0V ± 1 0%, Ta = -40 to +85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Serial clock cycle 


Serial 


tSCYC 




500 




ns 


Serial clock H pulse width 


clock 


tSHW 




150 




ns 


Serial clock L pulse width 




tSLW 




150 




ns 


Address setup time 


AO 


tSAS 




120 




ns 


Address hold time 




tSAH 




200 




ns 


Data setup time 


Serial 


tSDS 




120 




ns 


Data hold time 


data 


tSDH 




50 




ns 


CS serial clock time 


CS1 


teas 




30 




ns 




(CS2 = "1") 


tCSH 




400 




ns 








Vss = OV, Vdd = 


2.7 to 4.5V, Ta = -40 to +85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Serial clock cycle 


Serial 


tSCYC 




1000 




ns 


Serial clock H pulse width 


clock 


tSHW 




300 




ns 


Serial clock L pulse width 




tSLW 




300 




ns 


Address setup time 


AO 


tSAS 




250 




ns 


Address hold time 




tSAH 




400 




ns 


Data setup time 


Serial 


tSDS 




250 




ns 


Data hold time 


data 


tSDH 




100 




ns 


CS serial clock time 


CST 


tcss 




60 




ns 




(CS2 = "1") 


tCSH 




800 




ns 



Notes: 1 . The input signal rise and fall times must be within 15 nanoseconds. 

2. All signal timings are limited based on 20% and 80% of Vdd voltage. 
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SED1526 Series 



o Display Control Timing 




VSS = OV, Vdd = 5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Low-level pulse width 


CL 


tWLCL 


(TBD) 


(TBD) 








High-level pulse width 


tWHCL 


(TBD) 


(TBD) 






\iS 


Rise time 


tr 






30 


120 


ns 


Fall time 


tf 






30 


120 


ns 


PR delay time 


PR 


tDFR 




-1.0 


0.2 


1.0 


\is 


Vss = OV, Vdd = 2.7 to 4.5V, Ta = -40 to 85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Low-level pulse width 


CL 


tWLCL 


(TBD) 


(TBD) 






|LlS 


High-level pulse width 


tWHCL 


(TBD) 


(TBD) 






\iS 


Rise time 


tr 






60 


240 


ns 


Fall time 


tf 






60 


240 


ns 


PR delay time 


PR 


tDFR 




-2.0 


0.4 


2.0 


lis 



o Output Timing 



Vss = OV, Vdd = 5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


PR delay time 


PR 


tDFR 


CL = lOOpP 




0.2 


0.4 


lis 


Vss = OV, Vdd = 2.7 to 4.5V, Ta = -40 to 85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


PR delay time 


PR 


tDFR 


CL = 100pP 




0.4 


0.8 


^s 



Notes: 1 . The PR delay input timing must be set in slave mode; the PR delay output timing must be set in master mode. 
2. All signal timings are limited based on 20% and 80% of Vdd voltage. 
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o Reset Timing 



Reset input 
(SR1 and SR2 
are low.) 

Internal circuit " 
status 



During reset 



End of reset 



Vss = OV. Vdd = 5.0V ± 10%, Ta = -40 to +85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Reset time 




tR 




1.0 






\is 


Reset low pulse width 


Reset input 


tRW 


1.0 






lis 


Vss = OV, Vdd = 2.7 to 4.5V, Ta = -40 to +85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Reset time 




tR 




3.0 






^is 


Reset low pulse width 


Reset input 


tRW 


30 






lis 



Notes: 1 . tR (reset time) represents the period from the rising edge of reset input to the end of internal circuit reset. The SED1 526 
Series can operate normally after tR. 

2. tRW specifies the minimum pulse width of reset input. The low pulse exceeding tRW is required for reset. 

3. The input signal rise and fall times must be within 15 nanoseconds. 

4. All signal timings are limited based on 20% and 80% of Vdd voltage. 
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SED1526 Series 



• Commands 

The table below lists all available commands. The SED1526 Series uses a combination of AO, RD and WR 
(or R/W) signals to identify data bus signals. Since the chip analyzes and executes each command using the 
internal clock only (no external clock is required), its processing speed is very high and its busy check is 
usually not required. 



SED1526 Series Command Table 



Command 


Code 


Function 


AO 


RD 


WR 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


(1) Display ON/OFF 










1 





1 





1 


1 


1 


0/1 


Turns on LCD panel when goes 
high, and turns off when goes 
low. 


(2) Initial Display Line 










1 


1 





Initial display address 


Specifies RAM display line for 

OUMU. 


(3) Set Page Address 










1 





1 


1 


1 


Page address 


Sets the display RAM page in 
Page Address register. 


(4) Set Column Address 













Column address 


Sets RAM column address in 
Column register. 


(5) Read Status 







1 


Status 1 1 1 


Reads the status information. 


(6) Write Display Data 


1 







Write data 


Writes data in display RAM. 


(7) Read Display Data 


1 




1 


Read data 


Reads data from display RAM. 


(8) ADC Select 










1 





1 














0/1 


DO = Normal 
DO = 1 Inverse 


(9) Static Drive ON/OFF 










1 





1 








1 





0/1 


Normal indication when low, but 
full indication when high. 


(10) Duty Select 










1 





1 





1 








0/1 


Selects LCD driver duty of 1/8 (1/ 
16) when low, and 1/16 (1/32) 
when high. 


(11) Duty+1 










1 





1 





1 





1 


1 


Selects normal LCD driver duty 
when low, and selects the duty 
added by 1 when high. 


(12) Read-Modify-Write 










1 


1 


1 

















Increments Column Address 
counter during each write when 
high and during each read when 
low. 


(13) End 










1 


1 


1 





1 


1 


1 





Releases the Read/Modify/Write 


(14) Reset 










1 


1 


1 











1 





Resets internal functions. 


(15) Set Power Control 










1 





1 


1 





Power control 


Selects various power circuit 
functions. 


(16) Set Electric Control 










1 








Electric control value 


Sets V5 output voltage to 
Electronic Control register. 


(17) Clock Stop 










1 


1 


1 








1 


1 


0/1 


Stops clock output at CL when 
low, and stops clock when high. 


(18) Power Save 
























A combination of Display OFF and 
Static Drive ON commands. 



Note: Do not use any other command, or a system malfunction may result. 
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■ PACKAGE DIMENSIONS 



Plastic QFP5-128pin-S1 

0.929 ±0016 (23.6 ±0-4) 



0.787 ±0.004 (20.0 ±0.1) 





0.071 



(1.8) 

Unit: inches (mm) 



□ □□□□□□□□□□□□□□□□□□□□□□□□ a □ o 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□c 



imimiiimmimmmrmMMM 



Aluminum pad chip 

• Chip size 5.92 x 4.86mm 

• Chip thickness .. 0.4mm 

• Pad opening 81 x 85)xm IVIIN 

• Pad pitch 130M,m MIN 

Gold bump chip (reference) 

• Chip size 5.92 x 4.86mm 

• Chip thickness .. 0.4mm 

• Bump size 70.9 x 74.7|xm MIN 

• Bump height 22.5 ± 5.5|im 
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SED1526 Series 



■ PAD COORDINATES 



PIN 


X 


Y 


No. 


Name 


1 


VI 


2767 


2106 


2 


V2 


2637 


2106 


3 


V3 


2507 


2106 


4 


V4 


2377 


2106 


5 


V5 


2246 


2106 


6 


VR 


2116 


2149 


7 


Vdd 


1985 


2176 


8 


VOUT 


1857 


2176 


9 


CAP2- 


1727 


2176 


10 


CAP2+ 


1522 


2176 


11 


CAP1- 


1318 


2176 


12 


CAP1 + 


1113 


2176 


13 


Vss 


553 


2166 


14 


M/S 


356 


2185 


15 


SRI 


226 


2185 


16 


SR2 


95 


2185 


17 


WR 


-35 


2185 


18 


RD 


-165 


2185 


19 


CS2 


-295 


2185 


20 


CS1 


-425 


2185 


21 


AO 


-555 


2185 


22 


FR 


-719 


2185 


23 


CL 


-849 


2185 


24 


DO 


-979 


2185 


25 


D1 


-1109 


2185 


26 


D2 


-1239 


2185 


27 


D3 


-1369 


2185 


28 


D4 


-1500 


2185 


29 


D5 


-1630 


2185 


30 


D6 


-1760 


2185 


31 


D7 


-1890 


2185 


32 


COMO 


-2069 


2185 


33 


C0M1 


-2199 


2185 


34 


COM2 


-2329 


2185 


35 


COM3 


-2459 


2185 


36 


COM4 


-2589 


2185 


37 


C0M5 


-2719 


2185 


38 


C0M6 


-2802 


1624 


39 


C0M7 


-2802 


1524 


40 


C0M8 


-2802 


1393 


41 


C0M9 


-2802 


1263 


42 


COM 10 


-2802 


1133 


43 


COM 11 


-2802 


1003 



PIN 


X 


Y 


No. 


Name 


44 


COM 12 


-2802 


873 


45 


COM 13 


-2802 


743 


46 


COM 14 


-2802 


612 


47 


C0M15 


-2802 


482 


48 


COM 16 


-2802 


352 


49 


SEGO 


-2802 


193 


50 


SEG1 


-2802 


63 


51 


SEG2 


-2802 


-67 


52 


SEG3 


-2802 


-197 


53 


SEG4 


-2802 


-327 


54 


SEG5 


-2802 


-457 


55 


SEG6 


-2802 


-588 


56 


SEG7 


-2802 


-718 


57 


SEG8 


-2802 


-848 


58 


SEG9 


-2802 


-978 


59 


SEG10 


-2802 


-1108 


60 


SEG11 


-2802 


-1238 


61 


SEG12 


-2802 


-1368 


62 


SEG13 


-2802 


-1499 


63 


SEG14 


-2802 


-1629 


64 


SEG15 


-2802 


-1759 


65 


SEG16 


-2516 


-2185 


66 


SEG17 


-2367 


-2185 


67 


SEG18 


-2218 


-2185 


68 


SEG19 


-2088 


-2185 


69 


SEG20 


-1957 


-2185 


70 


SEG21 


-1827 


-2185 


71 


SEG22 


-1697 


-2185 


72 


SEG23 


-1567 


-2185 


73 


SEG24 


-1437 


-2185 


74 


SEG25 


-1307 


-2185 


75 


SEG26 


-1177 


-2185 


76 


SEG27 


-1046 


-2185 


77 


SEG28 


-916 


-2185 


78 


SEG29 


-786 


-2185 


79 


SEG30 


-656 


-2185 


80 


SEG31 


-526 


-2185 


81 


SEG32 


-396 


-2185 


82 


SEG33 


-266 


-2185 


83 


SEG34 


-135 


-2185 


84 


SEG35 


-5 


-2185 


85 


SEG36 


125 


-2185 


86 


SEG37 


255 


-2185 
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PIN 


X 


Y 


No. 


Name 


87 


SEG38 


385 


-2185 


88 


SEG39 


515 


-2185 


89 


SEG40 


646 


-2185 


90 


SEG41 


776 


-2185 


91 


SEG42 


906 


-2185 


92 


SEG43 


1036 


-2185 


93 


SEG44 


1166 


-2185 


94 


SEG45 


1296 


-2185 


95 


SEG46 


1426 


-2185 


96 


SEG47 


1557 


-2185 


97 


SEG48 


1687 


-2185 


98 


SEG49 


1817 


-2185 


99 


SEG50 


1947 


-2185 


100 


SEG51 


2077 


-2185 


101 


SEG52 


2226 


-2185 


102 


SEG53 


2375 


-2185 


103 


SEG54 


2802 


-1932 


104 


SEG55 


2802 


-1802 


105 


SEG56 


2802 


-1672 


106 


SEG57 


2802 


-1541 


107 


SEG58 


2802 


-1411 


108 


SEG59 


2802 


-1281 


109 


SEG60 


2802 


-1151 


110 


SEG61 


2802 


-1021 


111 


SEG62 


2802 


-891 


112 


SEG63 


2802 


-760 


113 


SEG64 


2802 


-599 


114 


SEG65 


2802 


-469 


115 


SEG66 


2802 


-339 


116 


SEG67 


2802 


-209 


117 


SEG68 


2802 


-78 


118 


SEG69 


2802 


52 


119 


SEG70 


2802 


182 


120 


SEG71 


2802 


312 


121 


SEG72 


2802 


442 


122 


SEG73 


2802 


572 


123 


SEG74 


2802 


703 


124 


SEG75 


2802 


833 


125 


SEG76 


2802 


963 


126 


SEG77 


2802 


1093 


127 


SEG78 


2802 


1223 


128 


SEG79 


2802 


1353 



SED1530 Series 



DOT MATRIX LCD DRIVER-CONTROLLER 



■ DESCRIPTION 

The SED1 530 Series are intelligent CMOS LCD controller-drivers with the ability to drive alphanumeric and 
graphic displays. The LSI communicates with a high-speed microprocessor, such as the Intel 80xx and 68xx 
family, through either a serial or 8-bit parallel interface. It stores the data sent from the microprocessor in the 
built-in display data RAM (65 x 132 bits) and generates an LCD drive signal. 



■ FEATURES 

• Low-power CMOS technology 

• Direct interface to both 80xx and 68xx MPU 

• Support 8-bit parallel and serial interface 

• On-chip display data RAM 132 x 65 bits 

• On-chip DC/DC converter for LCD voltage 

• On-chip CR oscillator circuit 

• Supports master/slave mode 

• Voltage regulator, low-power voltage follower 

• -.17%/°C temperature gradient 



• 32-level contrast adjustment by software 

• 2.4V to 6.0V supply voltage 

• -4.5V to -16V LCD voltage 



• Operating temperature -40 to 85°C 

• Low power consumption 80|aA 

• Package 

TAB T** 

Al pad Die D*A 

Au bump Die D*B 



■ AVAILABLE MODELS 



Name 


Duty 


LCD Bias 


SEG Driver 


COM Driver 


Display Area 


Remarks 


SED1530D0* 


1/33 


1/5,1/6 


100 


33 


33x100 


COM single-side assignment 


SED1530DA* 


1/33 


1/5,1/6 


100 


33 


33x100 


COM dual-side assignment 


SED1531D0* 


1/65 


1/6,1/8 


132 





65x132 


SED1635 is used for COM 


SED1532D0* 


1/65 


1/6,1/8 


100 


33 


65 X 200 


COM single-side right assignment 


SED1532DB* 


1/65 


1/6, 1/« 


100 


33 


65 X 200 


COM single-side left assignment 



SYSTEM BLOCK DIAGRAM 



26 CHAR X 4 LINES 



65 COM 



CPU 



Data 



Control 



132 SEG 



SED1531 



YSCL 



FR 



DYO 



SED1635 



V1 
V4 



V5 
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SED1530 Series 



■ BLOCK DIAGRAM 




VOUT 6- 

VR <^ 



o - 





Power 




Supply 


Circuits 



o o- 

— Q- 



T- W 

CO 2 

-5 8 



■Q — Q- 



Segment 
Driver 


Common 
Driver 


C 

IVI 

S 




Shift 
Register 





Page Address 



Display Data Latch 



Display Data RAM 
(132x65) 



Column Address Decoder (132) 




Column Address Counter (8 bit) 



Column Address Register (8 bit) 



Bus Holder 



Command 
Decoder 



Status 



MPU Interface 



Display 
Timing 
Generation 
Circuit 



Oscillator 
Circuit 



-6 VS1 



I/O Buffer 



CS1 CS2 AO RD WR 086 P/S RES 



D7 De D5 D4 D3 D2 Di Do 
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SED1530 Series 



■ PINOUT 



oo 

V5 
V4 
V3 
V2 
V1 

VDD 

VR 

V5 

CAP2- 

CAP2+ 

CAP1- 

CAP1 + 

CAPS- 

VOUT 

VSS 

D7 (SI) 

D6 (SCL) 

D5 

D4 

D3 

D2 

D1 

DO 

VDD 

RD(E)_ 

WR (R/W) 

AO 

C86 

CS2 

CS1 

P/S 

RES 

M/S 

VS1 

DOF 

CL 

DYO 

FR 

FRS 

COMS 

0131 



■ PINOUT TABLE 



Model 


Output 


OotoOlS 1 0l5t0 031 |032 099 lOlOOtO Ol15|Ol16 to 0131 


SED1 530*0* 



1 


SEGO SEG99 1 COM0-— - 31 

1 C0M31 


SED1530*A* 



1 


COM15--0'iSEG0 SEG99lCOM16 31 

C0M16 31 1 ;COM15"0 


SED1 531*0* 




SEGO SEG131 


SED1 532*0* 




1 


SEG99 SEG0lCOM31 -0 

ICOM0-- 31 


SED1532*B* 




1 


COM0-- 31 1 SEGO SEG99 

G0M31 -- ; 



Note: * "0" and "1" indicate the mode of the D3 output mode select register. 



SED1530 Series 



■ PIN DESCRIPTION 
• Power Signals 



Pin 



I/O 



Function 



Number 
of Pins 



Vdd 



Power 



Connected to +5V power. Connected with IVIPU power supply Vcc pin. 



Vss 



Power 



OV, connected to systenn GND. 



V1 ~ V5 



Power 



Multi-level power for LC driver. Transforms impedance using 
resistive voltage divider or op amps in order to apply the voltage 
determined for each LC cell. The voltage levels are based on Vdd, and 
must conform to the relationship below: 

Vdd > VO > V2 > V3 > V4 > V5 
When the master operation power supply is ON, the internal power 
supply circuitry supplies the V1 ~ V4 voltages shown below. The 
voltage levels are selected using the LCD bias set command. 





SED1530D0* 


SED1530DA*, SED1531D0*, SED1532D** 


V1 


1/5 xV5 1/6 xV5 


1/5 xV5 1/6 xV5 


V2 


2/5 xV5 2/6 xV5 


2/5 X V5 2/6 X V5 


V3 


3/5 X V5 4/6 X V5 


3/5 X V5 4/6 X V5 


V4 


4/5 xV5 5/6 xV5 


4/5 xV5 5/6 xV5 



• LCD Power Circuit Pins 



Pin 


I/O 


Function 


Number 
of Pins 


CAP1 + 





Voltage step-up capacitor, positive side connection pin. 
Connect the capacitor between this pin and CAP1-. 




CAP1- 





Voltage step-up capacitor, negative side connection pin. 
Connect the capacitor between this pin and CAP1+. 




CAP2+ 


O 


Voltage step-up capacitor, positive side connection pin. 
Connect the capacitor between this pin and CAP2-. 




CAP2- 





Voltage step-up capacitor, negative side connection pin. 
Connect the capacitor between this pin and CAP2+. 




CAP3- 





Voltage step-up capacitor, negative side connection pin. 
Connect the capacitor between this pin and CAP1+. 




VOUT 





Voltage step-up output pin. Connect the capacitor between this 
terminal and Vss. 




Vr 


1 


Voltage regulator pin. Use a resistive voltage divider to provide voltage 
between Vdd and V5. 
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SED1530 Series 



• System Bus Interface Signals 



Pin 



D7~ DO 
(SI) 
(SCL) 



AO 



RES 



CS1 
CS2 



RD (E) 



WR (R/W) 



C86 



P/S 



I/O 



I/O 



Function 



8-bit bi-directional data bus, normally connected to a standard 8-bit or 

16-bit MPU data bus. 

When serial interface is selected: 

D7: Serial Data Input Pin (SI) 
D6: Serial Clock Input Pin (SCL) 



Normally the LSB of the MPU address bus is connected to this pin to 
provide data/command selection: 

0: DO ~ D7 indicate display control data 
1 : DO ~ D7 Indicate display data 



Reset to initial settings by setting RES to "L". 

The reset operation is performed according to the RES signal level. 



Chip Select input pins. Data I/O is enabled by the combination below: 



Pin Name 


CS1 


CS2 


State 


"L" 


"H" 



* When connected to an 80-series MPU: 

Active "L" 

This pin is connected to the RD signal from the MPU. When this 
signal is "L" the SED1530 Series data bus is in output mode. 

* When connected to a 68-series MPU: 

Active "H" 

This is the 68-series MPU enable clock input pin. 



* When connected to an 80-series MPU: 

Active "L" 

This pin is connected to the WR signal from the MPU. The data 
bus signals are retrieved at the rising edge of the WR signal. 

* When connected to a 68-series MPU: 

This is the read/write control signal input pin. 
R/W = "H": Read 
R/W = "L": Write 



MPU interface select pin: 

C86 = "H": the 68-series MPU interface 
C86 = "L": the 80-series MPU interface 



Serial data input/parallel data input selection pin: 



P/S 


Chip Select 


Data/Command 


Data 


Read/Write 


Serial Clock 


"H" 


CS1/CS2 


AO 


D0~ D7 


RD/WR 




"L" 


CS1/CS2 


AO 


SI (D7) 


Write only 


SCL (D6) 



Note: RAM data read cannot be performed by serial data input. When 
P/S = L. fix DO ~ D5 to HZ RD, and fix WR to either "H" or "L". 



Number 
of Pins 



I 
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SED1530 Series 



• LCD Drive Circuit Signals 



Pin 


I/O 


Function 


Number 
of Pins 


M/S 


1 


This pin selects the master/slave operation of the SED1530 series 
chips. The master operation outputs the signals necessary for the LCD 
display. The slave operations input the signals necessary to synchro- 
nize the LCD display. 


1 


CL 


I/O 


This is the display clock I/O terminal. 

Whpn ij^iinn thp fiFDI 'S.'^O f^prlp^i rhin«? in rnacitpt'/<>lf3\/p thpHI nin<?nf 

vviidi uoiiivj 11 1 oov/ ICO ii|.^o II 1 1 1 laoid/omvc, ii ic v^l. |^ii io v^i 

the chips must be connected. 

When using in combination with a dedicated common driver, the 
common driver YSCL pin must be connected to this pin. 

M/S = "H": Output 

M/S = "L": Input 


1 


FR 


I/O 


This is the LCD alternating current signal I/O pin. 
When using the SED1 530 Series chips in master/slave, the FR pins of 
the chips must be connected. When using an SED1530 Series chip in 
master mode, this pin must be connected to the FR pin of the dedicated 
common driver. 

ivi/w — 11. vyui|^ui 

M/S = "L": Input 


1 


DYO 





This is the common activation output pin. 

This pin is used only when the SED1 530 Series chip is in master mode. 
This pin must be connected to the common driver DIO pin. This pin is 
HZ in slave mode. 


1 


VS1 





This pin is used to monitor the voltage of the internal power supply. 


1 


DOF 


I/O 


This is the LCD display blanking control pin. 

\A/hpn 1 icinn tho QF-m ^"^0 Qorioc ohinQ in mactpr/Qlax/o tho DOF- nine 

of the chips must be connected. 

When using in combination with a dedicated common driver (SED1 635), 
the common driver DOFF pin must be connected to this pin. 

M/S = "H": Output 

M/S = "L": Input 


1 


FRS 





Static drive output pin. 

This is effective only when in master mode, and is used with the FR pin. 
This pin is HZ in slave mode. 


1 



(continued) 
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SED1530 Series 



• LCD Drive Circuit Signals (continued) 



Pin 



On 
(SEG n) 
(COM n) 



COMS 



I/O 



Function 



LC driver output 

Tliis output depends on the model type, as shown below: 





Segment 


Column 


SED1 530*0* 


OO ~ 099 


0100-0131 


SED1530*A* 


016-0115 


O0~O15, 
0116-0131 


SED1 531*0* 


O0~O131 


\ 


SED1 530*0* 


OO ~ 099 


0100-0131 


SED1532*B* 


032-0131 


OO - 031 



Segnnent Output Terminal 

This is the output for driving the LC segments. Through combin- 
ing the contents of the display RAM with the FR signal, a single 
level can be selected from Vdd, V2, V3, and V5: 



RAM Data 


FR 


On Output Voltage 


Positive Display 


Negative Display 


H 


H 


Vdd 


V2 


L 


V5 


V3 


L 


H 


V2 


Vdd 


L 


V3 


V5 


Power Save 




Vdd 



Common Output Terminal 

This is the output for driving the LC commons. Through combin- 
ing the scan data with the FR signal, a single level can be selected 
from Vdd, V1, V4, and V5: 



Scan Data 


FR 


On Output Voltage 


H 


H 


V5 


L 


Vdd 


L 


H 


VI 


L 


V4 


Power Save 




Vdd 



This is a common output pin dedicated for the indicator. 

Leave open if not used. This pin is functional only for the SED1 530 and 
SED1 532. It is HZ for the SED1 531 . 



Number 
of Pins 



133 



I 
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SED1530 Series 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Rating 


Unit 


Power supply voltage 




Vdd 


-0.3 to +7.0 


V 


(at 3x step-up) 


-0.3 to +6.0 


V 


(at 4x step-up) 


-0.3 to +4.5 


V 


Power supply voltage (2) (Vdd reference) 


V5 


-18.0 to +0.3 


V 


Power supply voltage (3) (Vdd reference) 


V1, V2, V3, V4 


V5 to +0.3 


V 


Input voltage 


ViN 


-0.3 to Vdd + 0.3 


V 


Output voltage 


VO 


-0.3 to Vdd + 0.3 


V 


Operating temperature 


Topr 


-30 to +85 


°C 


Storage temperature 


TCP 


TSTR 


-55 to +100 


°C 


Bare chip 


-55 to +125 


°C 



Vcc 
GND 



Vdd 
Vss 



I 



Vdd 



VREG 

V1~V5, VOUT 



System Side 



SED1530 Series Chip 



Notes: 

1 . V1 ~ V5, VouT, and the V5 voltage are all values based on Vdd = OV, 

2. The voltages of VI , V2, V3 and V4 must always fulfill the relationship VDD > VI > V2 > V3 > V4 > VS. 

3. Permanent damage to the LSI may result if the absolute maximum ratings are exceeded during use. Under normal operation, 
use should be within the range of the electrical characteristics listed. Violations of these conditions may cause the LSI to 
malfunction or may cause loss of reliability in the LSI. 
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SED1530 Series 



• DC Characteristics 



Vss = OV, Vdd = 5V ±10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Pin 


Power 
supply 
voltage 
(1) 


Recommended 
operation 


Vdd 




4.5 


5.0 


5.5 


V 


Vss *1 


Possible 
operation 


Vdd 




2.4 




6.0 


Operating 

voltage 

(2) 


Possible 
operation 


V5 


Vdd reference (Vdd = OV) 


-16.0 


— 


-4.0 


V 


V5 *2 


Possible 
operation 


V1, V2 


Vdd reference (Vdd = OV) 


0.4 X V5 




Vdd 


V 


VI, V2 


Possible 
operation 


V3, V4 


\/nn rpfprpnpp A/nn — n\/\ 


V5 




0.6 X V5 


V 


V3, V4 


1 CMOS j 


High-level input voltage 


VlHC 




0.7 X Vdd 


_ 


Vdd 


V 


*3 


Vdd = 2.7V 


0.8 X Vdd 


_ 


Vdd 


Low-level input voltage 


ViLC 




Vss 


_ 


0.3 X Vdd 


V 


*3 


Vdd = 2.7V 


Vss 




0.2 X Vdd 


High-level output voltage 


VOHC 


loH = 1 mA 


0.8 X Vdd 


_ 


Vdd 


V 


*5 


Vdd = 2.7V Ioh = -0.5mA 


0.8 X Vdd 




Vdd 


Low-level output voltage 


VOLC 


loL = 1 mA 


Vss 




0.2 X Vdd 


V 


*5 


Vdd = 2.7V lot = 0.5mA 


Vss 


_ 


0.2 X Vdd 


Schmidt 


High-level input voltage 


VlHS 




0.85 X Vdd 


_ 


Vdd 


V 


*4 


Vdd = 2.7V 


0.8 X Vdd 


_ 


Vdd 


Low-level input voltage 


ViLS 




Vss 


_ 


0.15 X Vdd 


V 


*4 


Vdd = 2.7V 


Vss 


_ 


0.2 X Vdd 


Input leak current 


ILI 


ViN = Vdd or Vss 


-1.0 


_ 


1.0 


^lA 


*6 


Output leak current 


Ilo 




-3.0 


_ 


3.0 


|iA 


*7 


LC driver ON resistance 


Ron 


Ta = 25°C 
Vdd ref. 


V5 = -14.0V 




2.0 


3.0 


kQ 


SEGn 


V5 = -8.0V 





3.0 


4.5 


kQ 


COMn 


Static consumption current 


IssQ 


ViN = Vdd or Vss 


_ 


0.01 


5.0 


\iA 


Vss 


IsQ 


V5 = -18.0V Vdd ref. 


— 


0.01 


15.0 


|iA 


V5 


Input terminal capacitance 


CiN 


Ta = 25°C f = 1MHz 




5.0 


8.0 


dF 


*3 *4 


Oscillator frequency 


fosc 


Ta = 25°C 


Vdd = 5.0V 


19 


22 


25 


kHz 




Vdd = 2.7V 


19 


22 


25 


Internal Power 
Supply Circuit 


Input voltage 


Vdd 


When 3x step-up 


2.4 




6.0 


V 




When 4x step-up 


2.4 




4.5 






Booster output voltage 


VOUT 


When 3x Vdd Ref. 
set-up 


-18.0 


— 




V 


VouT 


Voltage regulator cir- 
cuit operating voltage 


VOUT 


Vdd Ref. 


-18.0 




-6.0 


V 


VoUT 


Voltage follower 
operating voltage 


V5 (1) 


When applied 
to the SED1530 


Vdd Ref. 


-16.0 




-6.0 


V 




V5 (2) 


When applied 
to theSED1531 


Vdd Ref. 


-16.0 




-4.6 


V 


Reference voltage 


Vreg 


Ta = 25°C 


Vdd Ref. 


-2.65 


-2.5 


-2.35 


V 
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SED1530 Series 



• Dynamic consumption current value (1) in display, internal power supply ON 



Unless otherwise specified, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Remarks 


SED1530 


IDD (1) 


Vdd = 5.0V, V5 - Vdd = -8.0V, 2x Step-up 




41 


70 










Vdd = 3.0V, V5 - Vdd = -8.0V, 3x Step-up 




48 


80 


\iA 




SED1531 




Vdd = 5.0V, V5 - Vdd = -1 1 .OV, 3x Step-up 




96 


160 


liA 








Vdd = 3.0V, V5 - Vdd = -1 1 .OV, 4x Step-up 




118 


190 


HA 




SED1532 




Vdd = 5.0V, V5 - Vdd = -1 1 .OV, 3x Step-up 




96 


160 


|iA 








Vdd = 3.0V, V5 - Vdd = -1 1 .OV, 4x Step-up 




114 


190 


liA 





• Current consumption in power save mode 



(Vss = OV. Vdd = 2.7 to 5.5V, Ta = 25°C) 



Characteristic 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Standby 


Iddsi 
Idds2 


SED1530, SED1531, SED1532 




0.01 


1.0 




SED1530, SED1531, SED1532 




1.0 


2.0 


^lA 



Typical current consumption characteristics: 

Dynamic current consumption (1) 

LCD display status using an external power supply 



• Notes 

*1 . Although a broad operating voltage range is guaranteed, 
this does not guarantee against sudden voltage changes 
during MPU access. 

*2. The range of operating voltages of the Vdd system and V5 
system. See the figure below. The range of operating 
voltages applies when the external power supply is used. 



The Range of Operating Voltages 
of the Vss and V5 Systems 



-15 

(V) 

-10 

V5-Vdd 

-5 



-16 












A 








/ 








-13 
















Operating 










Range 




2 






4 


3.0 





2 4 6 8 

Vdd (V) 



*3. The AO, DO to D5, D6, D7 (Sl)^ (E), WR (R/W), CS1 , 

CS2, FR, M/S, 086, P/S and DOF pins. 
M. The CL, SOL (D6) and RES pins. 

*5. The DO to D5, D6, D7 (SI), FR, FRS, DYO, DOF and CL 
pins. 

*6. The AO, RD, (E), WR (R/W), CST , CS2, M/S, RES, 086 
and P/S pins. 

*7. Applicable when the DO to D7, FR, CL, DYO and DOF 
pins are in a high impedance state. 
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SED1530 Series 



• Timing Characteristics 

o System Bus: Read/Write Characteristics I (80-Series l\/IPU) 



AO 



CS1 
(CS2="1") 



WR, RD 



D0~D7 
(WRITE) 

DO - D7 
(READ) 



tAW8 



tCYC8 - 

tcCLR.tcCLW- 



X 



- tDS8 - 



tAHS 



-tACCS- 



- tcCHR, tcCHW- 



- tDHB 



K 



Vdd = 5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Address hold time 


AO 


tAH8 




10 




ns 


Address setup time 




tAW8 




10 




ns 


System cycle time 




tCYC8 




200 




ns 


Control L pulse width (WR) 


WR 


tCCLW 




22 




ns 


Control L pulse width (RD) 


RD 


tCCLR 




77 




ns 


Control H pulse width (WR) 


WR 


tCCHW 




172 




ns 


Control H pulse width (RD) 


RD 


tCCHR 




117 




ns 


Data setup time 


D0~D7 


toss 




20 




ns 


Data hold time 




tDHB 




10 




ns 


RD access time 




tACCB 


CL= 100pF 




70 


ns 


Output disable time 




tCH8 




10 


50 


ns 



Vdd = 2.7 to 4.5V. Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Address hold time 


AO 


tAH8 




25 




ns 


Address setup time 




tAW8 




25 




ns 


System cycle time 




tCYC8 




450 




ns 


Control L pulse width (WR) 


WR 


tCCLW 




44 




ns 


Control L pulse width (RD) 


RD 


tCCLR 




194 




ns 


Control H pulse width (WR) 


WR 


tCCHW 




394 




ns 


Control H pulse width (RD) 


RD 


tCCHR 




244 




ns 


Data setup time 


D0~D7 


tDS8 




40 




ns 


Data hold time 




tDH8 




20 




ns 


RD access time 




tACC8 


CL = 100pF 




140 


ns 


Output disable time 




tCH8 




10 


100 


ns 



*1 . The input signal rise time and fall time (tr, tf) are specified at 1 5ns or less. When the cycle time is used at high speed, 

the specification is tr + tf < (tCYcs -tccLW - tccHw) or tr + tf < (tcYCs - tccLR - tccHR). 
*2. All timings are specified based on 20% and 80% of Vdd. 

*3. tccLW and tocLR are specified by the overlap period of 081 = "0" (082 = "1") and WR, RD = "0" level. 
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SED1530 Series 



System Bus: Read/Write Characteristics I (68-Series MPU) 



AO^ 
R/W 

CS1 
(CS2="1") 



DO - D7 
(WRITE) 

DO - D7 
(READ) 



tAW6 H*- 



tcYC6 — 

- tEWHR, tEWHW - 



- tDS6 - 



tAH6 



-tACC6- 



- tEWLR, tEWLW - 



- tDH6 



K 



^t0H6-^ 



Vdd = 5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


System cycle time 




tCYCe 




200 




ns 


Address setup time 


AO 


tAW6 




10 




ns 


Address hold time 


R/W 


tAH6 




10 




ns 


Data setup time 


D0~D7 


tDS6 




20 




ns 


Data hold time 






tDH6 




10 




ns 


Output disable time 




tOH6 


CL = 100pF 


10 


50 


ns 


Access time 






tACC6 






70 


ns 


Enable H 


Read 


E 


tEWHR 




77 




ns 


pulse width 


Write 




tEWHW 




22 




ns 


Enable L 


Read 


E 


tEWLR 




117 




ns 


pulse width 


Write 




tEWLW 




172 




ns 



Vdd = 2.7 to 4.5V, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


System cycle time 




tcYce 




450 




ns 


Address setup time 


AO 


tAW6 




25 




ns 


Address hold time 


R/W 


tAH6 




25 




ns 


Data setup time 


DO - D7 


tDS6 




40 




ns 


Data hold time 






tDH6 




20 




ns 


Output disable time 




tOH6 


CL = lOOpF 


20 


50 


ns 


Access time 






tACC6 






70 


ns 


Enable H 


Read 


E 


tEWHR 




194 




ns 


pulse width 


Write 




tEWHW 




44 




ns 


Enable L 


Read 


E 


tEWLR 




244 




ns 


pulse width 


Write 




tEWLW 




394 




ns 



*1 . The input signal rise time and fall time (tr, tf) are specified at 1 5ns or less. When the cycle time is used at high speed, 
the specification is tr + tf < (tcYCs -tEwiw - tEWHw) or tr + tf < (tCYce - Iewlr - Iewhr). 

*2. All timings are specified based on 20% and 80% of Vdd. 

*3. tEWHR and tEWHw are specified by the overlap period of 081 = "0" (082 = "1") and E = "1" level. 
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SED1530 Series 



o Serial Interface 



CS1 

(CS2="1") 



AO 



SCL 



- tcss- 



X 



-tSAS- 



- tsCYC - 



- tSLW- 



-tSDS - 



- tcSH- 



-tSAH— ► 



- tSHW - 



tr 

-tSDH- 



Sl 



X 



X 



Vdd = 5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Serial clock period 
SCL "H" pulse width 
SCL "L" pulse width 


SCL 


III 




500 
150 
150 




ns 
ns 
ns 


Address setup time 
Address hold time 


AO 


tSAS 
tSAH 




120 
200 




ns 
ns 


Data setup time 
Data hold time 


SI 


tSDS 
tSDH 




120 
50 




ns 
ns 


CS-SCL time 


CS 


tcss 

tCSH 




30 
400 




ns 
ns 


Vdd = 2.7 to 4.5V, Ta = -40 to 85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Max 


Unit 


Serial clock period 
SCL "H" pulse width 
SCL "L" pulse width 


SCL 


CO i2 B 




1000 
300 
300 




ns 
ns 
ns 


Address setup time 
Address hold time 


AO 


tSAS 
tSAH 




250 
400 




ns 
ns 


Data setup time 
Data hold time 


SI 


tSDS 
tSDH 




250 
100 




ns 
ns 


CS-SCL time 


CS 


tcss 

tCSH 




60 
400 




ns 
ns 



*1 . The input signal rise time and fall time (tr, tf) are specified at 1 5ns or less. 
*2. All timings are specified based on 20% and 80% of Vdd. 
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SED1 530 Series 



o Display Control Timing 



(OUT) 


/ \ 


tDRE 


X 


/ 


FR 








DYO 


KtDOH-** 

/ 






\ 



Vdd = 5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


FR delay time 


FR 


tDFR 


CL = 50pF 




80 


150 


ns 


DYO "H" delay time 


DYO 


tDOH 




70 


160 


ns 


DYO "L" delay time 


tDOL 




70 


160 


ns 


Vdd = 2.7 to 4.5V ± 1 0%, Ta = -40 to 85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


FR delay time 


FR 


tDFR 


CL = 50pF 




120 


240 


ns 


DYO "H" delay time 


DYO 


tDOH 




140 


250 


ns 


DYO "L" delay time 


tDOL 




140 


250 


ns 



*1 . Effective only when operating In master mode. 

*2. All timings are specified based on 20% or 80% of Vdd. 



Reset Timing 



RES 



Internal 
State 



- tpw - 



-tR 



Reset in Progress 



Reset Complete 



Vdd = 5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Reset time 




tR 




1.0 






ms 


Reset "L" pulse width 


RES 


tRW 


1.0 






ms 


Vdd = 2.7 to 4.5V, Ta = -40 to 85°C 


Parameter 


Signal 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Reset time 




tR 




3.0 






ms 


Reset "L" pulse width 


RES 


tRW 


3.0 






ms 



*1 . All timings are specified based on 1 0% and 90% of Vdd. 
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SED1530 Series 



• Table of Commands for the SED1 530 Series 



Command 


Code 


Function 


AO 


RD 


WR 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


(1) 


Display ON/OFF 










1 





1 





1 


1 


1 



1 


Turns the LCD display on and off. 
0: OFF 1 : ON 


(2) 


Display start linG SGt 













1 


Display start address 


Determines the RAM display line 
displayed to COMO. 


(3) 


Page address set 





1 





1 





1 


1 


Page address 


Sets the display RAM page to the 
page address register. 


(4) 


Column address set, first 4 bits 



















1 


Most significant 
column address 
bits 


Sets the 4 most significant bits of 
the display RAM column address 
to the register. 




Column address set last 4 bits 





1 

















Least significant 
column address 
bits 


Sets the 4 least significant bits of 
the display RAM column address 
to the register. 


(5) 


Status read 







1 


status 


1 1 1 


Read status data. 




Write display data 


1 


T 





Write data 


Writes to the display RAM. 


(7) 


Reads display data 


1 




1 


Read data 


Reads from the display RAM. 


(8) 


ADC select 










1 





1 
















1 


Sets the relationship between the 
display RAM address and the SEG 
output 

0: Normal 1 : Reverse 


(9) 


Display: Normal/Reverse 










1 





1 








1 


1 




1 


Sets the LCD display to normal/ 
reverse. 

0: Normal 1 : Reverse 


(10) 


Display: All Pixel Lit: ON/OFF 










1 





1 








1 







1 


Display: All Pixels Lit 

0: Normal display 1 : All pixels lit 


(11) 


LCD bias set 










1 





1 











1 





Sets the LCD drive voltage ratio. 


(12) 


Read/modify/write 










1 


1 


1 

















Increments the column address 
counter by 1 when write, zero when 
read. 


(13) 


End 










1 


1 


1 





1 


1 


1 





Gets out of read/modify/write mode. 




Reset 










1 


1 


1 











1 





Internal reset. 


(15) 


Output mode register set 










1 


1 

















Selects the direction of the COM 
output scan. * = disabled 


(16) 


Power control set 
















1 





1 


Operating 
mode 


Selects the power supply circuit 
operating mode. 


(17) 


Electronic volume register set 










1 








Electronic 
volume level 


Sets the V5 output voltage to the 
electronic volume register. 


(18) 


Standby set 










1 





1 





1 


1 







1 


Selects the standby mode. 
0:OFF 1:ON 


(19) 


Power save 
























A composite command with dis- 
play: OFF and Display: All Pixels 
On. 



Note: Do not use any other command, or a system malfunction may result. 
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SED1530 Series 



■ MPU INTERFACE (REFERENCE EXAMPLE) 

The SED1530 Series chips can be connected to 80-series and 68-series MRUs. IVIoreover, by utilizing the 
serial interface, the connections can be made with fewer signal lines. When multiple SED1 530 chips are used, 
each can be connected to the MPU and the chips can be selected using the chip select. 



• 80-SeriesMPU 



Vcc AO 
A1 - A7 



MPU 



GND 



lORQ 

DO - D7 
RD 
WR 
RES 



Decoder 



RESET 



Vdd 



AO 


Vdd 






C86 


CS1 






CS2 






SED1530 




D0-D7 




RD 






WR 


P/S 


RES 


Vss 





Vss 



Vss 
Vdd 



• 68-SeriesMPU 



Vcc 



AO 



MPU 



A1 - A15 
VMA 

DO - D7 
E 

R/W 
RES 



GND 



Decoder 



RESET 



Vdd 



AO 
CS1 


Vdd 

C86 


CS2 






SED1530 




DO - D7 




E 

R/W 


P/S 


RES 


Vss 





Vss 



Vdd 



Vdd 
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SED1530 Series 



• Serial Interface 



Vcc AO 
A1 ~ A7 



MPU 



GND 



1 

2 

RES 



Decoder 



RESET 



Vdd 



AO Vdd 

CS1 
CS2 



C86 



SED1530 



SI 

SCL 
RES 



P/S 



Vss 



Vdd 
or GND 



Vss 



Vss 



I 
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SED1530 Series 



■ PIN LAYOUT 



51 


1 




nnnnnnnnnnnnnnnnnnnnnnnnnr 


□□□□□□□□□□□□□□□□□□□□□□□□□ 




52 


□□□ 


□ 
□ 


172 




□ 


□ 






c 


□ 






c 


□ 






c: 


□ 






c 








c 


□ 






c 


□ 






c 


□ 






c 


□ 






c 


□ 






c 


□ 






c 










c 










c 










c 










c 










c 










c 










c 










c 










c 










II 










c 










c: 










[I 










c 










c 










c 










c 










□ 








86 


□□ 


□□ 


138 




□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 




87 


137 



Chip Size: 6.65 X 4.57 mm 

Pad Pitch: 118^m (IVIin.) 

SED153*D*A (Aluminum Pad Model) 

Pad Center Size: 90 X 90 |im 

Chip Thickness: 300 |im 

SED1 53*D*B (Gold Bump Model) 

Bump Size: 76 X 76 |Lim 

Bump Height: 1 7 to 28 |im (Typ) 

Chip Thickness: 625 |Lim 
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SED1530 Series 



■ PAD COORDINATES 



No. 


Pin Name 


Coord. 


Y 

Coord. 


1 


0127 


2988 


2142 


2 


0128 


2860 


2142 


3 


0129 


2738 


2142 


4 


01 30 


2614 


2142 


5 


0131 


2490 


2142 


6 


COM3 


2386 


2142 


7 


FR5 


2242 


2142 


8 


FR 


2124 


2142 


9 


DYO 


2006 


2142 


10 


CL 


1000 


2142 


11 


DOF 


1770 


2142 


12 


VSI 


1652 


2142 


13 


M/S 


1534 


2142 


14 


REG 


1416 


2142 


15 


P/S 


1298 


2142 


16 


CST 


1180 


2142 


17 


CS2 


1062 


2142 


18 


C86 


944 


2142 


19 


AO 


826 


2142 


20 


WR (W/R) 


708 


2142 


21 


RD (E) 


590 


2142 


22 


Vdd 


354 


2142 


23 


DO 


236 


2142 


24 


D1 


236 


2142 


25 


D2 


118 


2142 


26 


D3 





2142 


27 


D4 


-118 


2142 


28 


D5 


-236 


2142 


29 


D6 (SCL) 


-354 


2142 


30 


D7 (31) 


-472 


2142 


31 


Vss 


-590 


2142 


32 


VOUT 


-708 


2142 


33 


CAP3- 


-826 


2142 


34 


CAP1 + 


-944 


2142 


35 


CAP1- 


-1062 


2142 


36 


CAP2+ 


-1180 


2142 


37 


CAP2- 


-1298 


2142 


38 


V5 


-1416 


2142 


39 


VR 


-1534 


2142 


40 


Vdd 


-1652 


2142 


41 


Vi 


-1770 


2142 


42 


V2 


-1888 


2142 


43 


V3 


-2006 


2142 


44 


V4 


-2124 


2142 


45 


V5 


-2242 


2142 



No. 


Pin Name 


Y 
A 

Coord. 


Y 

Coord. 


46 


OO 


-2366 


2142 


47 


01 


-2490 


2142 


48 


02 


-2614 


2142 


49 


03 


-2738 


2142 


50 


04 


-2862 


2142 


51 


05 


-2986 


2142 


52 


06 


-3178 


2006 


53 


07 


-3178 


1888 


54 


08 


-3178 


1770 


55 


09 


-3178 


1652 


56 


O10 


-3178 


1534 


57 


Oil 


-3178 


1416 


58 


012 


-3178 


1286 


59 


013 


-3178 


1150 


60 


014 


-3178 


1062 


61 


015 


-3178 


944 


62 


016 


-3178 


826 


63 


017 


-3178 


708 


64 


018 


-3178 


690 


65 


019 


-3178 


472 


66 


O20 


-3178 


364 


67 


021 


-3178 


238 


68 


022 


-3178 


118 


69 


023 


-3178 





70 


024 


-3178 


-118 


71 


025 


-3178 


-236 


72 


026 


-3178 


-354 


73 


027 


-3178 


-472 


74 


028 


-3178 


-590 


75 


029 


-3178 


-708 


76 


O30 


-3178 


-826 


77 


031 


-3178 


-944 


78 


032 


-3178 


-1062 


79 


033 


-3178 


-1180 


80 


034 


-3178 


-1298 


81 


035 


-3178 


-1418 


82 


036 


-3178 


-1534 


83 


037 


-3178 


-1652 


84 


038 


-3178 


-1770 


85 


039 


-3178 


-1888 


86 


O40 


-3178 


-2006 


87 


041 


-2986 


-2142 


88 


042 


-2862 


-2142 


89 


043 


-2738 


-2142 


90 


044 


-2614 


-2142 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


91 


045 


-2490 


-2142 


92 


046 


-2386 


-2142 


93 


047 


-2242 


-2142 


94 


048 


-2124 


-2142 


95 


049 


-2006 


-2142 


96 


O50 


-1888 


-2142 


97 


051 


-1770 


-2142 


98 


052 


-1652 


-2142 


99 


053 


-1534 


-2142 


100 


054 


-1416 


-2142 


101 


055 


-1298 


-2142 


102 


056 


-1180 


-2142 


103 


057 


-1062 


-2142 


104 


058 


-944 


-2142 


105 


059 


-826 


-2142 


106 


O60 


-708 


-2142 


107 


061 


-590 


-2142 


108 


062 


-472 


-2142 


109 


063 


-354 


-2142 


110 


064 


-236 


-2142 


111 


065 


-118 


-2142 


112 


066 





-2142 


113 


067 


118 


-2142 


114 


068 


236 


-2142 


115 


069 


354 


-2142 


116 


O70 


472 


-2142 


117 


071 


590 


-2142 


118 


072 


708 


-2142 


119 


073 


826 


-2142 


120 


074 


944 


-2142 


121 


075 


1062 


-2142 


122 


076 


1180 


-2142 


123 


077 


1298 


-2142 


124 


078 


1416 


-2142 


125 


079 


1534 


-2142 


126 


O80 


1652 


-2142 


127 


081 


1770 


-2142 


128 


082 


1888 


-2142 


129 


083 


2006 


-2142 


130 


084 


2124 


-2142 


131 


085 


2242 


-2142 


132 


086 


2366 


-2142 


133 


087 


2490 


-2142 


134 


088 


2614 


-2142 


135 


089 


2738 


-2142 



Unit: |i,m 



No. 


Pin Name 


Coord. 


Y 

Coord. 


136 


O90 


2862 


-2142 


137 


091 


2986 


-2142 


138 


092 


3178 


-2006 


139 


093 


3178 


-1888 


140 


094 


3178 


-1770 


141 


095 


3178 


-1652 


142 


096 


3178 


-1534 


143 


097 


3178 


-1416 


144 


098 


3178 


-1298 


145 


099 


3178 


-1180 


146 


01 00 


3178 


-1062 


147 


01 01 


3178 


-944 


148 


01 02 


3178 


-826 


149 


01 03 


3178 


-708 


150 


01 04 


3178 


-590 


151 


01 05 


3178 


-472 


152 


01 06 


3178 


-354 


153 


01 07 


3178 


-236 


154 


01 08 


3178 


-118 


155 


01 09 


3178 





156 


O110 


3178 


118 


157 


0111 


3178 


236 


158 


0112 


3178 


354 


159 


0113 


3178 


472 


160 


0114 


3178 


590 


161 


0115 


3178 


708 


162 


0116 


3178 


826 


163 


0117 


3178 


944 


164 


0118 


3178 


1062 


165 


0119 


3178 


1180 


166 


01 20 


3178 


1298 


167 


0121 


3178 


1416 


168 


0122 


3178 


1534 


169 


0123 


3178 


1652 


170 


0124 


3178 


1770 


171 


0125 


3178 


1888 


172 


0126 


3178 


2006 
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SED1540 



CMOS DOT MATRIX LCD CONTROLLER/DRIVER 



■ DESCRIPTION 

The SED1 540 is an LCD driver-controller intended mainly for segment type liquid crystal displays. The 
device communicates with a host microprocessor through an 8-bit parallel data. The SED1 540 stores 
the data that is sent from the microcomputer in the built-in data display RAM, and generates a liquid 
drive signal. 

The device is manufactured with a low power consumption CMOS process. These features give the designer 
a flexible means of implementing a small to medium size LCD display for a compact, low power system. 



FEATURES 



• Low-power CMOS technology 

• Fast CPU 8-bit data interface (80xx, 68xx) 

• 1/4 duty cycle 

• Built-in LCD driver circuit 73 segments 

4 commons 

• Built-in display data RAM 2560 bits 

• Rich display command setting 

• On-chip CR oscillation circuit 



Clock Source 


fCL 


Frame Frequency 


External clock 


4 kHz 


85/64 Hz 


Internal osc. 


18 kHz 


375/281 Hz 



• Master/slave operation is supported 

• Recommended expansion driver SED1521 

(80-segment driver) 

• Low power consumption 30|iW max 

• LCD voltage 3.5 to 11V 

• Single power supply 2.4 to 7.0V 

• Package QFP5-100 pin (Foa) 

Al pad (Doa) 
Au bump (Dob) 



SYSTEM BLOCK DIAGRAM 



73 SEG X 4 COM 



COM0~COM3 



SEG0~SEG72 



CPU 



80xx 
68xx 



RES 



CS 



DO - D7 



SED1540 
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SED1540 



BLOCK DIAGRAM 



Ao , CS . 



E, R/W 



(RD)(WR) 
RES ^ 



< Q 

1 O 

2 O 



DISPLAY 
TIMING 
GENERATOR 



DISPLAY START LINE REGISTER 



BUS 




LOW ADDRESS 


HOLDER 




REGISTER 



LINE COUNTER 



LINE ADDRESS DECODER 



DISPLAY DATA RAM 
2560 BITS 



INTERNAL BUS 



V 



SGq ~SG72 



^Vss 
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SED1540 



■ PIN DESCRIPTION 

For chip pad locations see Mechanical Specifications. 



Number 


Name 


Number 


Name 


Number 


Name 


Number 


Name 


■4 
1 




26 


bb(j«4b 


51 


SEG21 


76 


E(RD) 






0"7 


obC:j4b 


CO 


onr/^on 
bbOilU 


77 


H/W {WR) 


O 




OQ 
d.O 


obo44 


KO 

bo 


bbo 1 y 


/o 


VSS 


4 




/ly 


obbi4o 


b4 


bbo 1 o 


7Q 

/y 


r\C3Q 

Udu 


c 

o 




oU 


oc/^/ o 


bb 


bbol / 


QQ 

oU 


Ubl 


D 


otVjiDD 


Oi 
o 1 


obvji41 


bb 


bbol b 


Qi 

ol 




"7 
1 


obobo 


oo 


ob(j40 


57 


bbolb 


82 


Ubo 


O 
O 




OQ 
OO 


otUioy 


bo 


bbol 4 


QO 
OO 


Ud4 


Q 




OA 
o4 


CDbooo 


CQ 

by 


bbO 1 O 


04 


UDb 


i n 
1U 


obob^d 


oc 
ob 


bbvjao/ 


bU 


bbvj i^d 


QC 

ob 


Ubb 


-4 •! 

1 1 


bbvjibi 


36 


ob(j«ob 


61 


SEG1 1 


86 


DB7 


^ o 


obvjibU 


07 
O/ 


bboob 


b^i 


bbolO 


87 


Vdd 


1 o 




OQ 
OO 


bboo4 


«o 
bo 


bboy 


QQ 
OO 


Hbb 


1 /I 
1 4 


obvjibo 


OQ 

Jy 


bbooo 


b4 


bboo 


QQ 


CD 

rn 


1 o 


oboo/ 


/in 


bbUo^ 


bb 


bbvji/ 


QQ 

yu 


\/o 
Vo 


1 O 


otoob 


4 1 


bbLao 1 


bb 


bbob 


Qi 

y 1 


Ub 




obuob 


4<£ 


bbooO 


67 


bbbb 


92 


NO 


18 


SEG54 


H-O 




OO 




v70 


IVl/ o 


19 


SEG53 


44 


SEG28 


69 


SEG3 


94 


V2 


20 


SEG52 


45 


SEG27 


70 


SEG2 


95 


VI 


21 


SEG51 


46 


SEG26 


71 


SEG1 


96 


COMO 


22 


SEG50 


47 


SEG25 


72 


SEGO 


97 


C0M1 


23 


SEG49 


48 


SEG24 


73 


AO 


98 


G0M2 


24 


SEG48 


49 


SEG23 


74 


0SC1 


99 


COM3 


25 


SEG47 


50 


SEG22 


75 


0SC2 


100 


SEG72 



Duty 


Pin 


98 


99 


1/4 


COM2 


COM3 


1/3 


NC 


COM2 
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■ PAD LAYOUT 



□ □ 

U 1 


□□□□□□□□□□□□□□□□□□ 
95 90 85 

80 □ 


a 


□ 








□ 




□ 








□ 




□ 








□ 




U 5 








□ 




□ 








75 □ 




□ 








□ 




□ 








□ 




□ 








□ 




□ 10 








□ 




□ 








70 □ 




□ 








□ 




□ 








□ 




(—1 








□ 




r~i H c 
U 15 








□ 




□ 








65 □ 




□ 








□ 




□ 








□ 




r— I 
U 








□ 




□ 20 








□ 




□ 








60 □ 




□ 








□ 




□ 








□ 




□ 








□ 




□ 25 








□ 




□ 








55 □ 




□ 
□ 


SED1540 






□ 
□ 




□ 








□ 




□ 30 

□ □ 


□ 

35 40 45 50 

□□□□□□□□□□□□□□□□□□ 








4.80 mm 




1^ 





7.04 mm 



X 



• Alpad 



Chip Specification 


Dimensions 


Die size 


4.80 X 7.04 X 0.525 mm 


Pad size 


100 X 100 ^im 



• Au bump pad 



Chip Specification Dimensions 

Minimum bump pitch 1 99 fxm 

Bump height 20 |Lim +10/-5 |Lim 

Bump size 132 x 111 iiim ± 20 \xm 



392 



SED1540 



■ PAD COORDINATES 



Pad 


X 


Y 


No. 


Name 


1 


SEG71 


159 


6507 


2 


SEG70 


159 


6308 


3 


SEG69 


159 


6108 


4 


SEG68 


159 


5909 


5 


SEG67 


159 


5709 


6 


SEG66 


159 


5510 


7 


SEG65 


159 


5310 


8 


SEG64 


159 


5111 


9 


SEG63 


159 


4911 


10 


SEG62 


159 


4712 


11 


SEG61 


159 


4512 


12 


SEG60 


159 


4169 


13 


SEG59 


159 


3969 


14 


SEG58 


159 


3770 


15 


SEG57 


159 


3570 


16 


SEG56 


159 


3371 


17 


SEG55 


159 


3075 


18 


SEG54 


159 


2876 


19 


SEG53 


159 


2676 


20 


SEG52 


159 


2477 


21 


SEG51 


159 


2277 


22 


SEG50 


159 


2078 


23 


SEG49 


159 


1878 


24 


SEG48 


159 


1679 


25 


SEG47 


159 


1479 


26 


SEG46 


159 


1280 


27 


SEG45 


159 


1080 


28 


SEG44 


159 


881 


29 


SEG43 


159 


681 


30 


SEG42 


159 


482 


31 


SEG41 


5041 


159 


32 


SEG40 


704 


159 


33 


SEG39 


903 


159 


34 


SEG38 


1103 


159 



Pad 


X 


Y 


No. 


Name 


35 


SEG37 


1302 


159 


36 


SEG36 


1502 


159 


37 


SEG35 


1701 


159 


38 


SEG34 


1901 


159 


39 


SEG33 


2100 


159 


40 


SEG32 


2300 


159 


41 


SEG31 


2499 


159 


42 


SEG30 


2699 


159 


43 


SEG29 


2898 


159 


44 


SEG28 


3098 


159 


45 


SEG27 


3297 


159 


46 


SEG26 


3497 


159 


47 


SEG25 


2696 


159 


48 


SEG24 


3896 


159 


49 


SEG23 


4095 


159 


50 


SEG22 


4295 


159 


51 


SEG21 


4641 


482 


52 


SEG20 


4641 


681 


53 


SEG19 


4641 


881 


54 


SEG18 


4641 


1080 


55 


SEG17 


4641 


1280 


56 


SEG16 


4641 


1479 


57 


SEG15 


4641 


1679 


58 


SEG14 


4641 


1878 


59 


SEG13 


4641 


2078 


60 


SEG12 


4641 


2277 


61 


SEG11 


4641 


2477 


62 


SEG10 


4641 


2676 


63 


SEG9 


4641 


2876 


64 


SEG8 


4641 


3075 


65 


SEG7 


4641 


3275 


66 


SEG6 


4641 


3474 


67 


SEG5 


4641 


3674 


68 


SEG4 


4641 


3948 



Pad 


X 


Y 


No. 


Name 


69 


SEG3 


4641 


4148 


70 


SEG2 


4641 


4347 


71 


SEG1 


4641 


4547 


72 


SEGO 


4641 


4789 


73 


AO 


4641 


5048 


74 


0SC1 


4641 


5247 


75 


0SC2 


4641 


5447 


76 


E(RD) 


4641 


5646 


77 


R/W (WR) 


4641 


5846 


78 


Vss 


4641 


6107 


79 


DBO 


4641 


6307 


80 


DB1 


4641 


6506 


81 


DB2 


4295 


6884 


82 


DB3 


4095 


6884 


83 


DB4 


3896 


6884 


84 


DB5 


3696 


6884 


85 


DB6 


3497 


6884 


86 


DB7 


3297 


6884 


87 


VDD 


3098 


6884 


88 


RES 


2898 


6884 


89 


FR 


2699 


6884 


90 


V3 


2499 


6884 


91 


CS 


2300 


6884 


92 


NO 


2100 


6884 


93 


M/S 


1901 


6884 


94 


V2 


1701 


6884 


95 


VI 


1502 


6884 


96 


GOMO 


1302 


6884 


97 


C0M1 


1103 


6884 


98 


COM2 


903 


6884 


99 


COM3 


704 


6884 


100 


SEG72 


504 


6884 
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SED1560 Series 



■ DESCRIPTION 

The SED1560 Series are intelligent CMOS LCD driver-controllers with the ability to drive alphanunneric and 
graphic displays. The SED1560 Series connmunicates with a high-speed microprocessor, such as the Intel 
80XX family or the Motorola 68XX family, through either a serial or an 8-bit parallel interface. It stores the data 
sent from the microprocessor in the built-in display data RAM (166 x 65 bits) and generates an LCD drive 
signal. These devices incorporate an internal DC/DC converter to generate the negative voltage needed for 
LCD contrast. The controllers feature software contrast adjustment by command setting. 

The three different versions of the SED1560 Series support the following duty ratios and display sizes: 



Model 


Duty Ratio 


SEG X COM 


SED1560 


1/65, 1/64, 1/49, 1/48 


102x65 


SED1561 


1/33, 1/32, 1/25, 1/24 


134x33 


SED1562 


1/17, 1/16 


150 X 17 



■ FEATURES 

• Low-power operation: 8 |iA @ 1 kHz, 6V LCD 

• 350 \iA current consumption during CPU access 
@ 200 kHz 

• Direct interface to both 80XX and 68XX, 5 MHz, 
zero wait-state 

• On-chip display data RAM (166 x 65 bits) 

• On-chip DC/DC converter for LCD voltage 

• On-chip voltage regulator and low-power voltage 
follower 



• -.17% / °C temperature gradient 

• On-chip oscillator with external resistor 

• 32 levels of contrast adjustment by software 

• Supports master/slave operation 

• Selectable output configuration 

• 2.4V to 6.0V supply voltage 

• 3.5V to 16V LCD voltage 

• Package: TAB (Tob — 2-sided) 

(Tqa — 4-sided) 



■ SYSTEM BLOCK DIAGRAMS 



20 CHAR X 8 LINES 

A 



CPU 



80xx 
68xx 



RES 



CS 



DO - D7 



SED1560 
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SYSTEM BLOCK DIAGRAMS (continued) 



26 CHAR X 4 LINES 



CPU 



80xx 
68xx 



RES 



CS 



DO - D7 



SEG0~SEG133 



SED1561 



COM0~COM32 



30 CHAR X 2 LINES 



CPU 



80xx 
68xx 



RES 



CS 



DO - D7 



SED1562 
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BLOCK DIAGRAM 



Vdd 
V1 
V2 
V3 
V4 
V5 



O00toO31 032 

— O Q Q— 




LCD 
supply 
voltage 
generator 



Common 

and 
segment 
drivers 



Shift 
register 



to 01 01 01 02 to 01 65 C0M1 

Q Q O Q 



Segment 
driver 



Output 
status 
select 



I/O 
buffer 



Page 
address 
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MPU interface 



21 



Oscillator 



V//////// Z^ 



I/O buffer 



Vdd 

VI 

V2 

V3 

V4 

V5 



I 



FR 

SYNC 

CL 

CLO 

DYO 

M/S 

0SC1 
0SC2 



CS1 CS2 AO RD WR C86 SI SCL P/S RES D7 D6 D5 D4 D3 D2 D1 DO 
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■ PIN DESCRIPTION 
• Power Supply 



Number of Pins 



I/O 



Name 



Description 



Supply 



Vdd 



Common to MPU power supply pin Vcc 



Supply 



Vss 



Ground 



11 



Supply 

LCD 
voltage 



VI to V5 



LCD driver supply voltages. The voltage determined by the LCD cell 
is impedance-converted by a resistive divider or an operational 
amplifier for application. Voltage levels are based on Vdd. The 
voltages must satisfy the following relationship: 

Vdd > V1 > V2 > V3 > V4 > V5 
Master mode select: bias voltages are generated on-chip. 





SED1560 


SED1561 


SED1562 


VI 


1/9 V5 


1/7 V5 


1/5 V5 


V2 


2/9 V5 


2/7 V5 


2/5 V5 


V3 


7/9 V5 


5/7 V5 


3/5 V5 


V4 


8/9 V5 


6/7 V5 


4/5 V5 



• LCD Driver Power Supplies 



Number of Pins 



I/O 



Name 



Description 



CAP1 + 



DC/DC voltage converter capacitor 1 positive connection 



CAP1- 



DC/DC voltage converter capacitor 1 negative connection 



CAP2+ 



DC/DC voltage converter capacitor 2 positive connection 



CAP2- 



DC/DC voltage converter capacitor 2 negative connection 



VOUT 



DC/DC voltage converter output 



VR 



Voltage adjustment pin. Applies voltage between VDD and V5 using 
a resistive divider. 



T1,T2 



Liquid crystal power control terminals 



T1 


T2 


Boosting 
Circuit 


Voltage 
Regulation 
Circuit 


V/F Circuit 


L 


L 


Valid 


Valid 


Valid 


L 


H 


Valid 


Valid 


Valid* 


H 


L 


Invalid 


Valid 


Valid 


H 


H 


Invalid 


Invalid 


Valid 



Note: 



* V/F circuit current capacity enhancement 



398 



SED1560 



• Microprocessor Interface 



Number of Pins 



I/O 



Name 



Description 



8 



I/O 



DO to D7 



Data is transferred between the controller and MPU via these pins 



AO 



Control/display data flag input. This is connected to the LSB of the 
microprocessor address bus. 

• When LOW, the data on DO to D7 is command data 

• When HIGH, the data on DO to D7 is display data 



RES 



Reset input. Setting this pin low initializes the SED156X. 



CS1, 
GS2 



Chip select inputs. Data input/output is enabled when CS1 is LOW 
and CS2 is HIGH. 



RD 



Read enable input. See note 1 . 



WR 



Write enable input. See note 2. 



C86 



Microprocessor interface select input. 

• LOW when interfacing to 8080-series 

• HIGH when interfacing to 6800-series 



SI 



Serial data input 



SCL 



Serial clock input. Data is read on the rising edge of SCL and converted 
to 8-bit parallel data. 



P/S 



Parallel/serial data input select 



P/S 


Operating 
Mode 


Chip 
Select 


Data/ 
com- 
mand 


Data 
I/O 


Read/ 
write 


Serial 
Clock 


HIGH 


Parallel 


CS1,CS2 


AO 


DO to 
D7 


RD, WR 




LOW 


Serial 


CS1, CS2 


AO 


SI 


Write only 


SCL 



In serial mode, data cannot be read from the RAM, and DO to D7, HZ, 
RD and WR must be HIGH or LOW. In parallel mode, SI and SCL must 
be HIGH or LOW. 



Notes: 

1. 



When interfacing to 8080-series microprocessors, RD is active-LOW. When interfacing to 6800-series microproces- 
sors, they are active-HIGH. 

When interfacing to 8080-series microprocessors, WR is active-LOW. When interfacing to 6800-series microproces- 
sors, read mode is selected when WR is HIGH, and write mode is selected when WR is LOW. 
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Oscillator and Display Timing Control 



Number of Pins 



I/O 



Name 



Description 



0SC1 



Using internal oscillator when M/S = "H", connect resistor Rf to the 
0SC1 and 0SC2 pins. The 0SC2 pin is used for output of the oscillator 
amplifier. 



I/O 



0SC2 



When M/S = "L": the 0SC2 pin is used for input of oscillation signal. The 
0SC1 pin should be left open. Fix the CL pin to the VSS level when 
using the internal oscillator circuit as the display clock. 



CL 



Display clock input. The line counter increments on the rising edge of 
CL, and the display pattern is output on the falling edge. When using 
the exte rnal display clock, 0SC1 = "H", 0SC2 = "L", and reset this LSI 
by RES pin. 



CLO 



Display clock output. When using the internal oscillator, the clock 
signal is output on this pin. Connect CLO to YSCL on the common 
driver. 



M/S 



Master/slave select input. Master produces signals for display, and 
slave receives them. This is for display synchronization. 



Device 


M/S 


Operating 
Mode 


Internal 
Oscillator 


Power 
Supply 


FR 


SYNC 


0SC1 


0SC2 


DYO 


156X 


LOW 


Slave 


OFF 


OFF 


1 


1 


Open 


1 





HIGH 


Master 


ON 


ON 








1 









Note: I = input mode O = output mode 



I/O 



FR 



LCD AC drive signal input/output. Output is selected when M/S is 
HIGH, and input is selected when M/S is LOW. 



I/O 



SYNC 



Display sync input/output. Output is selected when M/S is HIGH, and 
input is selected when M/S is LOW. 



DYO 



Start-up output for common driver. Connect to DIO of the common 
driver, such as the SED1630. 



SED1630 has a DIO input. 
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• LCD Driver Outputs 



Number of Pins 



I/O 



Name 



Description 



166 



OO to 
0165 



LCD driver outputs. OO to 031 and 01 02 to 0165 are selectable 
segment or common outputs, determined by a selection command. 
032 to 01 01 are segment outputs only. 

For segment outputs, the ON voltage level is given as shown in the 
following table: 



RAM Data 


FR 


LCD ON Voltage 


Normal Display 


Inverse Display 


LOW 


LOW 


V3 


V5 


HIGH 


V2 


Vdd 


HIGH 


LOW 


V5 


V3 


HIGH 


Vdd 


V2 



For common outputs, the ON voltage is given as shown in the follow- 
ing table: 



Scan Data 


FR 


LCD ON Voltage 


LOW 


LOW 


V4 


HIGH 


VI 


HIGH 


LOW 


Vdd 


HIGH 


V5 


LCD driver common output. Common outputs when the "DUTY + 1" 
command is executed are as follows: 


Device 


"DUTY + 1" ON 


"DUTY + 1" OFF 


SED1560 


COM64, COM48 


VI or V4 


SED1561 


COM32, COM24 


VI or V4 


SED1562 


COM16 


VI or V4 



C0M1 



Common output special for the indicator. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Paramptpr 


Qvmhol 


Ratino 


Unit 


Supply voltage range 


Vss 


-7 to 03 


V 


-6.0 to 0.3 
(when triple voltage conversion) 


Driver supply voltage range (1) 


V5 


-18.0 to 0.3 


V 


Driver supply voltage range (2) 


V1 , V2, V3, V4 


V5 to 0.3 


V 


Input voltage range 


ViN 


Vss - 0.3 to 0.3 


V 


Output voltage range 


VO 


Vss - 0.3 to 0.3 


V 


Operating temperature range 


Topr 


-30 to 85 


°C 


Storage temperature range (TCP) 


Tstr 


-55 to 125 


°C 



Notes: 

1 . The voltages shown are based on Vdd = OV. 

2. Always keep the condition Vdd > VI > V2 > V3 > V4 > V5 for voltages VI , V2, V3 and V4. 

3. If devices are used over the absolute maximum rating, the LSIs may be destroyed permanently. It is desirable to use 
them under the electrical characteristic conditions for general operation. Othenwise, a malfunction of the LSI may be 
caused and LSI reliability may be affected. 

4. For operating temperatures below -30°C, please consult an S-MOS engineer. 
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■ DC CHARACTERISTICS 

Vdd = OV, Vss = -5 ± 1 0%, Ta = -30 to +85°C unless otherwise noted. 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Pin 


Power 
voltage (1) 


Recommended 
operation 


Vss 




-5.5 


-5.0 


-4.5 


V 


Vss 


Operational 




-6.0 


— 


-2.4 


Vss *1 


Operating 
voltage (2) 


Operational 


V5 




-16.0 




-3.5 


V 


V5 *2 


Operational 


V1, V2 




0.4 X V5 


— 


Vdd 


V 


VI, V2 


Operational 


V3, V4 




V5 


— 


0.6 X V5 


V 


V3, V4 


High-level input voltage 


VlHC1 




0.3 X Vss 


— 


Vdd 


V 


*3 


VlHC2 




0.15 X Vss 


— 


Vdd 


V 


*4 


VlHC1 


Vss = -2.7V 


0.2 X Vss 




Vdd 


V 


*3 


VlHC2 


Vss = -2.7V 


0.15 X Vss 




Vdd 


V 


*4 


; ; 

Low-level input voltage 


VlLC1 




Vss 


— 


0.7 X Vss 


V 


*3 


VlLC2 




Vss 


— 


0.85 X Vss 


V 


*4 


VlLC1 


Vss = -2.7V 


Vss 


— 


0.8 X Vss 


V 


*3 


VlLC2 


Vss = -2.7V 


Vss 


— 


0.85 X Vss 


V 


*4 


High-level output voltage 


VOHCI 


lOH = -1 mA 


0.2 X Vss 




Vdd 


V 


*5 


V0HC2 


loH = -120 [lA 


0.2 X Vss 




Vdd 


V 


OSC2 


VOHCI 


Vss = -2.7V loH = -0.5 mA 


0.2 X Vss 


— 


Vdd 


V 


*5 


VOHC2 


Vss = -2.7V loH = -50 \iA 


0.2 X Vss 


— 


Vdd 


V 


OSC2 


1 r\\A/-lo\/ol r\i itr»i it \/r»ltano 
L-(JvV level UUL|JUl vvjiiciye 


VOLCI 


loL = 1 mA 


Vss 




0.8 X Vss 


V 


*5 


V0LC2 


loL=120^A 


Vss 




0.8 X Vss 


V 


OSC2 


VOLCI 


Vss = -2.7V loL = 0.5 mA 


Vss 




0.8 X Vss 


V 


*5 


VOLC2 


Vss = -2.7V loL = 50 |LiA 


Vss 




0.8 X Vss 


V 


OSC2 


Input leakage current 


Ili 


ViN = Vdd or Vss 


-1.0 




1.0 


[lA 


*6 


Output leakage current 


Ilo 




-3.0 


— 


3.0 


^A 


*7 


LCD driver ON resistance 


Ron 


Ta = 25°C 


V5 = -14.0V 




2.0 


3.0 


kQ 


00 -0166 


V5 = -8.0V 




3.0 


4.5 


kQ 


*8 


Static power consumption 


ISSQ 






0.00 


5.0 


^lA 


Vss 


l5Q 


V5 = -18.0V 




0.01 


15.0 


jiA 


V5 


Input terminal capacity 


CiN 


Ta = 25X f = 1 MHz 




5.0 


8.0 


PF 


*3 M 


Oscillator frequency 


fosc 


Rf = 1 MQ±2% 


Vss = -5V 


15 


18 


22 


kHz 


*9 


Vss = -2.7V 


11 


16 


21 



Reset time 


tR 




1.0 






lis 


*10 


Reset "L" pulse width 


tRW 




10 






lis 


*11 




Built-in power circuit 


Input voltage 


Vss 




-6.0 




-2.4 


V 


*12 


Amplified output voltage 


VOUT 


If amplified 3 times 


-18.0 






V 


VoUT 


Voltage regulator 
circuit operation voltage 


VOUT 




-18.0 




-6.0 


V 


VOUT 


Voltage follower 
operation voltage 


V5 © 


Supplied to SED1560 


-16.0 




-6.0 


V 


*13 


V5 (2) 


Supplied to SED1561 


-16.0 




-5.0 


V 


V5 (3) 


Supplied to SED1562 


-16.0 




-4.5 


V 


Reference voltage 


Vreg 


Ta = 25°C 


-2.35 


-2.5 


-2.65 


V 





Notes: * See Notes below. 
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• When dynamic current consumption (I) is displayed; the built-in power supply is on and T1 = T2 = Low 

Test conditions, unless otherwise specified: Vdd = OV, Vss = -5V ±10%, Ta = -30 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Remarks 


SED1560 




V5 = -12.5V; 3 times amplified 




169 


340 


\iA 




SED1561 




V5 = -8.0V; 3 times amplified 




124 


250 


^lA 






lDD(1) 


V5 = -6.0V; 2 times amplified 




53 


110 




*16 


SED1562 




Vss = -2.7V; 3 times amplified 
V5 = -6.0V 




66 


130 


^A 





• Typical current consumption characteristics 

o Dynamic current consumption (I), if an external clock and an external power supply are used 



(|JA) 40 



Idd(1) 
(Iss +15) 




-1 -2 -3 -4 -5 -6 -7 
Vss (V) 



Conditions: The built-in power supply is off but the 
external one is used. 



SED1560 
SED1561 
SED1562 

External clock: 



V5 
V5 
V5 



SED1560 fCL 
SED1561 fCL 
SED1562 fCL 



Remarks: *14 



-12.5V 

-8.0V 

-6.0V 



4 kHz 
2 kHz 
1 kHz 



o Dynamic current consumption (I), if the built-in oscillator and the external power supply are used 



(MA) 80 



Idd(1) 
(Iss +15) 




Conditions: The built-in power supply is off but the 
external one is used. 



SED1560 V5 
SED1561 V5 
SED1562 V5 

Internal oscillation: 



Remarks: 



SED1560 
SED1561 
SED1562 

*15 



Rf 
Rf 
Rf 



-12.5V 

-8.0V 

-6.0V 



1 MQ 
1 MQ 
1 MQ 
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o Dynamic current consumption (I), if the built-in power supply is used. 




-1 -2 -3^-5-6 -7 
Vss (V) 



Notes: 

*1 . Although the wide range of operating voltage is 
guaranteed, a spike voltage change during ac- 
cess to the MPU is not guaranteed. 

*2. The operating voltage range of the VSS and V5 
systems. The operating voltage range is applied if 
an external power supply is used. 

*3. Pins AO, DO to D7, RD (E),WR (R/W), CS1 , CS2, 
FR, SYNC, M/S, C86, SI, P/S, T1 AND T2. 

*4. Pins CL, SCL, and RES. 
*5. Pins DO to D7, FR, SYNC, CLO, and DYO 
*6. Pins AO, RD (E), WR (R/W), CS1 , CS2, CL, M/S, 
RES, C86, SI, SCL, P/S, T1 , and T2. 

*7. Applied if pins DO to D7, FR, and SYNC are high 
impedance. 

*8. The resistance when the 0.1 -volt voltage is ap- 
plied between the "On" output terminal and each 
power terminal (V1, V2, V3 or V4). It must be 
within the operating voltage (2). 

*9. The relationship between the oscillation frequency, 
frame and Rf value. 

*10. "tr" (reset time) indic ates the period between the 
time when the RES signal rises and when the 
internal circuit has been reset. Therefore, the 
SED156* is usually operable after "tr" time. 



Conditions: The built-in power supply is on and 
T1 = T2 = Low. 

SED1560 V5 = -12.5V; 

3 times amplified 

SED1561 V5 = -8.0V; 

3 times amplified 

SED1562 V5 = -6.0V; 

2 times amplified 

Internal oscillation: 

SED1560 Rf = 1 IVin 
SED1561 Rf = 1 IVIQ 
SED1562 Rf = 1 IVIQ 

Remarl<s: *16 



*1 1 . Specifies the minimum pulse width of RES signal. 
The Low pulse greater than "tRw" must be entered 
for reset. 

*1 2. If the voltage is amplified three times by the built- 
in power circuit, the primary power Vss must be 
used within the input voltage range. 

*1 3. The V5 voltage can be adjusted within the voltage 
follower operating range by the voltage regulator 
circuit. 

*14, 15, 16. Indicates the current consumed by the separate 
IC. The current consumption due to the LCD panel 
capacity and wiring capacity is not included. 

The current consumption is shown if the checker 
is used, the display is turned on, the output status 
of Case 6 is selected, and the SED1560 is set to 
1 /64 duty, the SED1 561 is set to 1 /32 duty, and the 
SED1562 is set to 1/64 duty. 

*14. Applied if an external clock is used and if not 
accessed by the MPU. 

*1 5. Applied if the built-in oscillation circuit is used and 
if not accessed by the MPU. 

*16. Applied if the built-in oscillation circuit and the 
built-in power circuit are used (T1 = T2 = Low) and 
if not accessed by the MPU. 
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40 
30 

t^l^^^ on 

fosc 20 
10 


Ta = 25°C Vss = -5V 

















































0.5 1.0 1.5 2.0 2.5 
Rf [M] 



Oscillator frequency vs. frame vs. Rf 
[SED156X] 



The relationship between oscillator frequency 
fosc and LCD frame frequency fp is obtained 
from the following expression: 



Device 


Duty 


fF 


SED1560 


1/64 


fosc/256 


1/48 


fosc/192 


SED1561 


1/32 


fosc/256 


1/24 


fosc/192 


SED1562 


1/16 


fosc/256 



(fF Indicates not If signal cycle but cycle of LCD AC.) 



[Hz] 



200 



100 





/' 


/ y 

— ^ 






/ 

' / y 






/ / ^ 








0^ 









4 

fcL [KHz] 



duty 1/64 SED1 560 

duty 1/48 

duty 1/32 SED1 561 

duty 1/24 

duty 1/16 SED1 562 



External clock (fci) vs. frame frequency [SED156X] 



-20 



-2 -4 -6 -8 

-2.4 -3.0 

Vss [V] 



Operating voltage range for Vss and V5 



0.01 







5.0V / 










2.7y 



















0.01 0.1 1 10 

fcyc [MHz] 



Power consumption during CPU access cycle 
(IDD [2]) 
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■ RESET 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Reset time 


tR 


tR is measured from the rising edge 
of RES. The SED156X resumes 
normal operating mode after a reset. 


1.0 






|IS 


Reset LOW-level 
pulsewidth 


tRW 




1.0 






[iS 



DISPLAY CONTROL TIMING 




• Display Control Input Timing 



Vss = -5.5 to -4.5V, Ta = -30 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CL LOW-level pulsewidth 


tWLCL 




35 






lis 


CL HIGH-level pulsewidth 


tWHCL 




35 






lis 


CL rise time 


tr 






30 




ns 


CL fall time 


tf 






30 




ns 


PR delay time 


tDFR 




-1.0 




1.0 


lis 


SYNC delay time 


tDSNC 




-1.0 




1.0 


lis 



Vss = -4.5 to -2.7V, Ta = -30 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


CL LOW-level pulsewidth 


tWLCL 




35 






lis 


CL HIGH-level pulsewidth 


tWHCL 




35 






|IS 


CL rise time 


tr 






40 




ns 


CL fall time 


tf 






40 




ns 


PR delay time 


tDFR 




-1.0 




1.0 


[IS 


SYNC delay time 


tDSNC 




-1.0 




1.0 


lis 



Notes: 1 . Effective only when the SED1 56X is in the master mode. 

2. The FR/SYNC delay time input timing is provided in the slave operation. 
The FR/SYNC delay time output timing is provided in the master operation. 

3. Each timing is based on 20% and 80% of Vss. 
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• Display Control Output Timing 



VSS = -5.5 to -4.5V, Ta = -30 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


FR delay time 


tDFR 


Cl = 50 pF 




60 


150 


ns 


SYNC delay time 


tDSNC 


Cl=100 pF 


— 


60 


150 


ns 


DYO LOW-level delay time 


tDOL 






70 


160 


ns 


DYO HIGH-level delay time 


tDOH 






70 


160 


ns 


CLOto DYO LOW-level 
delay time 


tCDL 


SED156X operating in 
master mode only 




40 


100 


ns 


CLOto DYO HIGH-level 
delay time 


tCDH 


SED156X operating in 
master mode only 




40 


100 


ns 



Vss = -4.5 to -2.7V, Ta = -30 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


FR delay time 


tDFR 


Cl = 50 pF 




120 


240 


ns 


SYNC delay time 


tDSNC 


Cl= 100 pF 




120 


240 


ns 


DYO LOW-level delay time 


tDOL 






140 


250 


ns 


DYO HIGH-level delay time 


tDOH 






140 


250 


ns 


CLO to DYO LOW-level 
delay time 


tCDL 


SED156X operating in 
master mode only 




100 


200 


ns 


CLO to DYO HIGH-level 
delay time 


tCDH 


SED156X operating in 
master mode only 




100 


200 


ns 



• System Buses: Read/Write Characteristics I (80-Series MPU) 



AO 



WR, RD, (CS) 

DO to D7 
(Write) 

DO to D7 
(Read) 



tAW8 



tCYC8 : 



tcCLR . 
toCLW 



X 



— toss - 



-tAOCS- 



X 



tAH8 



- toCHR - 
toCHW 



<^ tDHB 



-tCHS- 
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Vss = -5.0 + 10%, Ta = -30 to 85°C 



Parameter 


Signal 


Symbol 


Condition 


Min 


Max 


Unit 


Address hold time 


AO. CS 


tAH8 




10 


_ 


ns 


Address setup time 




tAW8 




10 





ns 


System cycle time 




tCYC8 




200 




ns 


Control L pulse width (WR) 


WR 


tCCLW 




22 




ns 


Control L pulse width (RD) 


RD 


tCCLR 




77 




ns 


Control H pulse width (WR) 


WR 


tCCHW 




172 





ns 


Control H pulse width (RD) 


RD 


tCCHR 




117 


— 


ns 


Data setup time 




tDSB 




20 




ns 


Data hold time 




tDH8 




10 




ns 


RD access time 


DO - D7 


tACCa 


CL = 100pF 




70 


ns 


Output disable time 




tCHB 




10 


50 


ns 


Input signal change time 




tr, tf 






15 


ns 








Vss = - 


2.7 to -4.5V, Ta = -30 to 85°C 


Parameter 


Signal 


Symbol 


Condition 


Min 


Max 


Unit 


Address hold time 


AO, CS 


tAH8 




25 




ns 


Address setup time 




tAWB 




25 




ns 


System cycle time 




tCYCS 




450 




ns 


Control L pulse width (WR) 


WR 


tCCLW 




44 




ns 


Control L pulse width (RD) 


RD 


tCCLR 




194 




ns 


Control H pulse width (WR) 


WR 


tCCHW 




394 




ns 


Control H pulse width (RD) 


RD 


tCCHR 




244 




ns 


Data setup time 




tDS8 




40 




ns 


Data hold time 




tDH8 




20 




ns 


RD access time 


D0~D7 


tACC8 


CL = 100pF 




140 


ns 


Output disable time 




tCH8 




10 


100 


ns 


Input signal change time 




tr, tf 






15 


ns 



Notes: 1 . When using the system cycle time in the high-speed mode, it is limited by tr + tf < (tcYcs - tccLw - tccHw) or tr + tf < (tcvcs 

- tCCLR - tCCHR) 

2. All signal timings are limited based on 20% and 80% of Vss voltage. 

3. Read/write operation is performed while CS (081 and 082) is active and the RD or WR signal is in the low level. 

If read/write operation is performed by the RD or WR signal while 08 is active, it is determined by the RD or WR signal 
timing. 

If read/write operation is performed by 08 while the RD or WR signal is in the low level, it is determined by the OS active 
timing. 
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• System Buses: Read/Write Characteristics II (68-Series MPU) 



AO, RW 



D0~D7 
(WRITE) 



DO - D7 
(READ) 



tCYC6 - 



tEWLR 
-tEWLW- 



tAW6 - 



^tr tEWHR 
teWHW- 



- tDS6 



- tACC6 - 



-tAH6 



tAH6 
tDH6 



-tOH6 



Vss = -5.0V ± 1 0%, Ta = -30 to 85°C 



Parameter 


Signal 


Symbol 


Condition 


Min 


Max 


Unit 


System cycle time 




tCYce 




200 




ns 


Address setup time 


(AO) 


tAW6 




10 




ns 


Address hold time 


R/W 


tAH6 




10 




ns 


Data setup time 


D0~D7 


tDS6 




20 




ns 


Data hold time 


tDH6 




10 




ns 


Output disable time 


tOH6 


CL = 100pF 


10 


50 


ns 


Access time 


tACC6 






70 


ns 


Enable H pulse 
width 


READ 


E 


tEWHR 




77 




ns 


WRITE 


tEWHW 




22 




ns 


Enable L pulse 
width 


READ 


E 


tEWLR 




117 




ns 


WRITE 


tEWLW 




172 




ns 


Input signal change time 




tr.tf 






15 


ns 


Vss = -5.0V ± 1 0%, Ta = -30 to 85°C 


Parameter 


Signal 


Symbol 


Condition 


Min 


Max 


Unit 


System cycle time 


AO,CS 


tCYce 




450 




ns 


Address setup time 


(CS1,CS2) 


tAW6 




25 




ns 


Address hold time 


R/W 


tAH6 




25 




ns 


Data setup time 


D0~D7 


tDS6 




40 




ns 


Data hold time 


tDH6 




20 




ns 


Output disable time 


tOH6 


CL= 100pF 


20 


100 


ns 


Access time 


tACC5 






140 


ns 


Enable H pulse 
width 


READ 


E 


tEWHR 




154 




ns 


WRITE 


tEWHW 




44 




ns 


Enable L pulse 
width 


READ 


E 


tEWLR 




244 




ns 


WRITE 


tEWLW 




394 




ns 


Input signal change time 




tr,tf 






15 


ns 
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Notes: 1 . When using the system cycle time in the high-speed mode, it is limited by tr + tf < (tCYce - tEWLw - tewHw) or tr + tf < (tCYce 

- tEWLR - tEWHR) 

2. All signal timings are limited based on 20% and 80% of Vss voltage. 

3. Read/write operation is performed while CS (CS1 and CS2) is active and the E signal is in the high level. 

If read/write operation is performed by the E signal while CS is active, it is determined by the E signal timing. 

If read/write operation is performed by CS while the E signal is in the high level, it is determined by the CS active timing. 



• Serial Interface 




Vss = -5.0V ± 10%, Ta = -30 to 85°C 



Paranneter 


Signal 


Symbol 


Condition 


Min 


Max 


Unit 


Serial clock cycle 


SCL 


tSCYC 




500 




ns 


SOL high pulse width 


tSHW 




150 




ns 


SOL low pulse width 


tSLW 




150 




ns 


Address setup time 


AO 


tSAS 




120 




ns 


Address hold tinne 


tSAH 




200 




ns 


Data setup time 


SI 


tSDS 




120 




ns 


Data hold time 


tSDH 




50 




ns 


CS-SCL time 


CS 


tcss 




30 




ns 


tCSH 




400 




ns 


Input signal change time 




tr,tf 






50 


ns 
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Vss = -5.0V + 1 0%, Ta = -30 to 85°C 



Parameter 


Signal 


Symbol 


Condition 


Min 


Max 


Unit 


Serial clock cycle 


SCL 


tSCYC 




1000 


— 


ns 


SCL high pulse width 


tSHW 




300 


— 


ns 


SCL low pulse width 


tSLW 




300 


— 


ns 


Address setup time 


AO 


tSAS 




250 


— 


ns 


Address hold time 


tSAH 




400 




ns 


Data setup time 


SI 


tSDS 




250 




ns 


Data hold time 


tSDH 




100 




ns 


CS-SCL time 


CS 


tcss 




60 




ns 


tCSH 




800 




ns 


Input signal change time 




tr,tf 






50 


ns 



Note: *2. All signal timings are limited based on 20% and 80% of Vss voltage. 



■ RESET 

When power is turned ON, the SED1 560 is initialized on the rising edge of RES. Initial settings are as follows: 



1. Display OFF 

2. Display mode Normal 

3. n-line inversion OFF 

4. Duty cycle 1/64 

5. ADC select Normal 

6. Read/write modify OFF 

7. On-chip power supply OFF 

8. Serial interface register Cleared 

9. Display initial line register Line 1 

10. Column address counter 

1 1 . Page address register Page 

12. Output selection circuit Case 6 

13. A7-line inversion register 16 



14. Set the electronic control register to zero (0) 

RES should be connected to the microprocessor reset terminal so that both devices are reset at the same 
time. RES must be LOW for at least 1 |is to correctly reset the SED1 560. Normal operation starts 1 [is after 
the rising edge on RES. 

If the SED1560 is not properly initialized when power is turned ON, it can lock itself into a state that cannot 
be cancelled. 

When the Reset command is used, only initial settings 9 to 14 are active. 
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■ COMMANDS 

• The Command Set 

AO, RD and WR identify the data bus commands. Interpretation and execution of commands are synchro- 
nized to the internal clock. Since a busy check is normally not needed, commands can be processed at high 
speed. When the serial interface is used, the order of data entry is D7 to DO. 



Command 


Code 


Description 


AO 


RD 


WR 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


Display UN/Urr 










1 





1 





1 


1 


1 



1 


Turns the display ON and OFF. 
0: OFF 
1: ON 


Dlspiay START 
Line set 





■ 








1 


Display line address 


Determines the RAM display line for 
COMO. 


Page address set 










1 





1 


1 


Page address 


Sets the display RAM pages in the 
Page Address register. 


Column address set 
high-order 4 bits 



















1 


High-order 
column address 


Sets the high-order 4 bits of the dis- 
play RAM column address in the 
register. 


Column address set 
low-order 4 bits 






















Low-order 
column address 


Sets the low-order 4 bits of the display 
RAM column address in the register. 


Status read 







1 


status 


1 1 1 


Reads the status information. 


Display data write 


1 


— !— 





Write data 


Writes data in the display RAM. 


Display data read 


1 




1 


Read data 


Reads data from the display RAM. 


ADC select 










1 




















1 


Outputs the display RAM address for 
0: Normal 1 : Reversed 


Normal/reverse 
display 










1 













1 


1 



1 


Display the LCD image in normal or 

reverse mode. 

0: Normal 1 : Reversed 


All indicator ON/OFF 










1 













1 







1 


Lights all indicators. 

0: Normal display 1 : All ON 


Duty select 





1 





1 










1 










1 


Sets LCD drive duty (1). 
0: 1/24, 48 1: 1/32, 64 


Duty + 1 










1 










1 





1 




1 


Sets LCD drive duty (2). 
0: Normal 1 : Duty -i- 1 


n-line reverse 
register set 


















1 


No. of reversed 
n-lines 


Sets the line reverse driving and no. 
of reverse lines in the line reverse 
register. 


n-line reverse 
register release 

































Releases the line reverse driving. 


Read Modify Write 










1 


1 



















Increments by 1 during write of col- 
umn address counter, and sets to 
during read. 


End 










1 


1 







1 


1 


1 





Releases the Read Modify write mode. 


Reset 










1 


1 













1 





Internal reset. 


Output status 
register set 










1 


1 







Output status 


Sets the COM and SEG status in reg- 
isters. 


Built-in power 
supply ON/OFF 
























1 







1 


0: Power OFF 
1 : Power ON 


Power-on 
completion 










1 


1 







1 


1 





1 


Completes the turn-on sequence 
of built-in power supply. 


Electronic control 
register set 










1 








Electronic control 
value 


Sets the V5 output voltage in the elec- 
tronic control register. 


Power save 
























A complex command to turn off the 
display and light all indicators. 
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■ MICROPROCESSOR INTERFACE 

The SED1560 Series communicates with a high-speed microprocessor, such as the Intel 80XX family or the 
Motorola 68XX family, through 8-bit parallel data transfer. The number of connections to the microprocessor 
can be minimized by using a serial interface. When used in a multiple-chip configuration, the SED1 560 Series 
is controlled by the chip select signals from the microprocessor. 



Vcc 


AO 




AO to A7 


MPU 


lORQ 




DO to D7 




RD 




WR 


GND 


RES 



Decoder 



T 



RESET 



AO 


Vdd 

C86 


CS1 




CS2 


SED156X 


DO to D7 




RD 




WR 


P/S 


RES 


Vss 



T 



8080-series microprocessors 



Vcc 



MPU 



GND 



AO 

AO to A15 
VMA 
DO to D7 
E 

R/W 
RES 



Decoder 



T 



RESET 



AO 


Vdd 

086 


CS1 




CS2 


SED156X 


DO to D7 




E 




R/W 


P/S 


RES 


Vss 



6800-series microprocessors 
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LCD PANEL INTERFACE EXAMPLES 



65 X 102 



Commons 



Segments 



SED1560 
(Master) 



Case 1 



33 X 134 



Commons 



Segments 



SED1561 
(Master) 



17 X 150 



Commons 



Segments 



SED1562 



Case 4 



Single-chip configurations 



415 



SED1560 



■ PAD LAYOUT 



















o 




O 






O 






□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


V5 




□ 






□ 


V4 




□ 






□ 


V3 




□ 






□ 


V2 




□ 






□ 


VI 




□ 






□ 


Vdd 




□ 






□ 


Vr 




□ 






□ 


V5 




□ 






□ 


VOUT 




□ 






□ 


CAP2- 




□ 






□ 


CAP2+ 




□ 






□ 


CAP1- 




□ 






□ 


CAP1 + 




□ 






□ 


Vss 




□ 






□ 


T1 




□ 






□ 


T2 




□ 






□ 


0SC1 




□ 






□ 


0SC2 




□ 






□ 


CL 




□ 






□ 


FR 




□ 






□ 


SYNC 




□ 






□ 


CLO 




□ 






□ 


DYO 




□ 


SED156X 


□ 


D7 




□ 






□ 


D6 




□ 






□ 


D5 




□ 






□ 


D4 




□ 






□ 


D3 




□ 






□ 


D2 




□ 






□ 


D1 




□ 






□ 


DO 




□ 






□ 


Vss 




□ 






□ 


RD 




□ 






□ 


WR 




□ 






□ 


AO 




□ 






□ 


086 




□ 






□ 


CS2 




□ 






□ 


CS1 




□ 






□ 


P/S 




□ 






□ 


SI 




□ 






□ 


SOL 




□ 






□ 


RES 




□ 






□ 


M/S 




□ 






□ 


Vdd 




□ 






□ 


VI 




□ 






□ 


V2 




□ 






□ 


V3 




□ 






□ 


V4 


01 20 


□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


V5 






















O 












Chip Size 


: 8.08 x5.28 mm 






Pad Pitch 


: 100 |jm (min) 








Chip thickness 


: 625 |jm ± 25 |jm 
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• Pad Coordinates 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


V5 


3640 


2487 


2 


V4 


3489 


2487 


3 


V3 


3339 


2487 


4 


V2 


3188 


2487 


5 


VI 


3037 


2487 


6 


Vdd 


2889 


2487 


7 


M/S 


2755 


2487 


8 


RES 


2604 


2487 


9 


SCL 


2453 


2487 


10 


SI 


2302 


2487 


11 


P/S 


2151 


2487 


12 


CS1 


2001 


2487 


13 


CS2 


1850 


2487 


14 


C86 


1699 


2487 


15 


AO 


1548 


2487 


16 


WR 


1397 


2487 


17 


RD 


1247 


2487 


18 


Vss 


1077 


2487 


19 


DO 


945 


2487 


20 


D1 


794 


2487 


21 


D2 


643 


2487 


22 


D3 


493 


2487 


23 


D4 


342 


2487 


24 


D5 


191 


2487 


25 


D6 


40 


2487 


26 


D7 


-111 


2487 


27 


DYO 


-261 


2487 


28 


CLO 


-412 


2487 


29 


SYNC 


-563 


2487 


30 


FR 


-714 


2487 


31 


CL 


-865 


2487 


32 


0SC2 


-1015 


2487 


33 


0SC1 


-1166 


2487 


34 


T2 


-1317 


2487 


35 


T1 


-1468 


2487 


36 


VSS 


-1638 


2487 


37 


CAP1 + 


-1789 


2487 


38 


CAP1- 


-1939 


2487 


39 


CAP2+ 


-2090 


2487 


40 


CAP2- 


-2241 


2487 


41 


VOUT 


-2392 


2487 


42 


V5 


-2543 


2487 


43 


VR 


-2674 


2487 


44 


Vdd 


-2844 


2487 


45 


VI 


-2995 


2487 


46 


V2 


-3146 


2487 


47 


V3 


-3297 


2487 


48 


V4 


-3447 


2487 


49 


V5 


-3598 


2487 


50 


OO 


-3887 


2294 


51 


01 


-3887 


2194 


52 


02 


-3887 


2094 


53 


03 


-3887 


1994 


54 


04 


-3887 


1894 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


55 


05 


-3887 


1794 


56 


06 


-3887 


1694 


57 


07 


-3887 


1594 


58 


08 


-3887 


1494 


59 


09 


-3887 


1394 


60 


O10 


-3887 


1294 


61 


011 


-3887 


1194 


62 


012 


-3887 


1094 


63 


013 


-3887 


994 


64 


014 


-3887 


894 


65 


015 


-3887 


794 


66 


016 


-3887 


694 


67 


017 


-3887 


594 


68 


018 


-3887 


494 


69 


019 


-3887 


394 


70 


O20 


-3887 


294 


71 


021 


-3887 


194 


72 


022 


-3887 


94 


73 


023 


-3887 


-6 


74 


024 


-3887 


-106 


75 


025 


-3887 


-206 


76 


026 


-3887 


-306 


77 


027 


-3887 


-406 


78 


028 


-3887 


-506 


79 


029 


-3887 


-606 


80 


O30 


-3887 


-706 


81 


031 


-3887 


-806 


82 


032 


-3887 


-906 


83 


033 


-3887 


-1006 


84 


034 


-3887 


-1106 


85 


035 


-3887 


-1206 


86 


036 


-3887 


-1306 


87 


037 


-3887 


-1406 


88 


038 


-3887 


-1506 


89 


039 


-3887 


-1606 


90 


O40 


-3887 


-1706 


91 


041 


-3887 


-1806 


92 


042 


-3887 


-1906 


93 


043 


-3887 


-2006 


94 


044 


-3887 


-2106 


95 


045 


-3887 


-2206 


96 


046 


-3711 


-2487 


97 


047 


-3611 


-2487 


98 


048 


-3511 


-2487 


99 


049 


-3411 


-2487 


100 


O50 


-3311 


-2487 


101 


051 


-3211 


-2487 


102 


052 


-3111 


-2487 


103 


053 


-3011 


-2487 


104 


054 


-2911 


-2487 


105 


055 


-2811 


-2487 


106 


056 


-2711 


-2487 


107 


057 


-2611 


-2487 


108 


058 


-2511 


-2487 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


109 


059 


-2411 


-2487 


110 


O60 


-2311 


-2487 


111 


061 


-2211 


-2487 


112 


062 


-2111 


-2487 


113 


063 


-2011 


-2487 


114 


064 


-1911 


-2487 


115 


065 


-1811 


-2487 


116 


066 


-1711 


-2487 


117 


067 


-1611 


-2487 


118 


068 


-1511 


-2487 


119 


069 


-1411 


-2487 


120 


O70 


-1311 


-2487 


121 


071 


-1211 


-2487 


122 


072 


-1111 


-2487 


123 


073 


-1011 


-2487 


124 


074 


-911 


-2487 


125 


075 


-811 


-2487 


126 


076 


-711 


-2487 


127 


077 


-611 


-2487 


128 


078 


-511 


-2487 


129 


079 


-411 


-2487 


130 


O80 


-311 


-2487 


131 


081 


-211 


-2487 


132 


082 


-111 


-2487 


133 


083 


-11 


-2487 


134 


084 


89 


-2487 


135 


085 


189 


-2487 


136 


086 


289 


-2487 


137 


087 


389 


-2487 


138 


088 


489 


-2487 


139 


089 


589 


-2487 


140 


O90 


689 


-2487 


141 


091 


789 


-2487 


142 


092 


889 


-2487 


143 


093 


989 


-2487 


144 


094 


1089 


-2487 


145 


095 


1189 


-2487 


146 


096 


1289 


-2487 


147 


097 


1389 


-2487 


148 


098 


1489 


-2487 


149 


099 


1589 


-2487 


150 


01 00 


1689 


-2487 


151 


O101 


1789 


-2487 


152 


01 02 


1889 


-2487 


153 


01 03 


1989 


-2487 


154 


01 04 


2089 


-2487 


155 


01 05 


2189 


-2487 


156 


01 06 


2289 


-2487 


157 


01 07 


2389 


-2487 


158 


01 08 


2489 


-2487 


159 


01 09 


2589 


-2487 


160 


Olio 


2689 


-2487 


161 


0111 


2789 


-2487 


162 


0112 


2889 


-2487 



Unit: |im 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


163 


0113 


2989 


-2487 


164 


0114 


3089 


-2487 


165 


0115 


3189 


-2487 


166 


0116 


3289 


-2487 


167 


0117 


3389 


-2487 


168 


0118 


3489 


-2487 


169 


0119 


3589 


-2487 


170 


01 20 


3689 


-2487 


171 


0121 


3887 


-2206 


172 


0122 


3887 


-2106 


173 


0123 


3887 


-2006 


174 


0124 


3887 


-1906 


175 


0125 


3887 


-1806 


176 


0126 


3887 


-1706 


177 


0127 


3887 


-1606 


178 


0128 


3887 


-1506 


179 


0129 


3887 


-1406 


180 


01 30 


3887 


-1306 


181 


0131 


3887 


-1206 


182 


0132 


3887 


-1106 


183 


0133 


3887 


-1006 


184 


0134 


3887 


-906 


185 


0135 


3887 


-806 


186 


0136 


3887 


-706 


187 


0137 


3887 


-606 


188 


0138 


3887 


-506 


189 


0139 


3887 


-406 


190 


01 40 


3887 


-306 


191 


0141 


3887 


-206 


192 


0142 


3887 


-106 


193 


0143 


3887 


-6 


194 


0144 


3887 


94 


195 


0145 


3887 


194 


196 


0146 


3887 


294 


197 


0147 


3887 


394 


198 


0148 


3887 


494 


199 


0149 


3887 


594 


200 


01 50 


3887 


694 


201 


0151 


3887 


794 


202 


0152 


3887 


894 


203 


0153 


3887 


994 


204 


0154 


3887 


1094 


205 


0155 


3887 


1194 


206 


0156 


3887 


1294 


207 


0157 


3887 


1394 


208 


0158 


3887 


1494 


209 


0159 


3887 


1594 


210 


01 60 


3887 


1694 


211 


0161 


3887 


1794 


212 


0162 


3887 


1894 


213 


0163 


3887 


1994 


214 


0164 


3887 


2094 


215 


0165 


3887 


2194 


216 


COIVII 


3887 


2294 



SED1560 
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SED1560 
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■ HIGH-DUTY LCD SEGMENT 



DRIVERS 



Part Number 


SED 

■i 1 on 
1 loU 


SED 
1 \o\ 
xLA 


SED 
1 \o\ 
FOA/ 
5A 


SED 

1 0/U 


SED 

lOUU 


SED 
\ DU 1 


SED 

I DUD 


SED 

■\ Ron 
\ D^U 


SED 

1d4U 


SED 

ID4c3 


SED 

I DOT 


SED 

\ 1 ^d. 


SED 

i 70/1 


SED 

1 l^tL 


SED 


SED 

17/1Q 
1 / 40 


SED 

■\ 7KO 


SED 

1 /OD 


SED 

■\ 7KQ 
1 / OO 


SED 

■\ 7d^ 
1 /DO 


SED 

1 /DD 


SED 

"1 77r» 
1 / /u 


SED 

1 77 ■! 
1 / / 1 


r\ioor\ntini i^HO 
U'IbUUl lUriUcU : 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


No 


T tsb 


Mo 




T cb 


Nn 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


No 


Replacement 


No 


SED 
168x 


SED 
168x 




SED 
1606 


No 




No 






SED 
168x 


























Resolution of segments 


64 


64 


64 


80 


80 


80 


80 


128 


80 


80 


80 


80 


80 


160 


160 


160 


240 


240 


160 


160 


160 


160 


162 


Duty Cycle 


1/64 
to 
1/128 


static 
to 

1/32 


1/64 
to 
1/1 28 


1/64 
to 
1/200 


1/100 

to 
1/300 


1/100 

to 
1/300 


1/100 

to 
1/300 


1/64 
to 
1/200 


1/100 

to 
1/300 


1/100 

to 
1/300 


1/8 
to 

1/32 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


LCD Voltage (V) 


-14 
to 
-25 


-3 to 
-12 


-14 

to 
-25 


8 to 
20 


-12 
to 

-28 


-12 
to 

-28 


-8 to 
-28 


-12 
to 

-28 


-8 to 
-28 


-8 to 
-28 


-3 to 
-12 


14 to 
40 


14 to 
40 


14 to 
40 


14 to 
40 


8 to 
42 


8 to 
42 


14 to 
42 


14 to 
42 


14 to 
40 


14 to 
40 


5 to 
17 


5 to 
17 


Supply Voltage 


5V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


3V 




X 




X 






X 




X 


X 








X 


X 


X 


X 


X 


X 










Display Data Bus 
(Bits) 


1 




X 


X 
















X 


























2 
















































3 

(R,G,B) 












































X 


X 


4 


X 






X 


X 




X 


X 


X 


X 




X 




X 




















8 












X 














X 




X 


X 


X 


X 


X 


X 


X 






Xscl.max (Mhz) 


6 


0.6 


6 


6.6 


6.5 


6.5 


10 


4 


7.5 


7.5 


1 


12 


12 


12 


12 


16 


18 




18 


12 


12 


10 


10 


Companion Chips 


1190 


1210/ 
78 


1191 


1635 


1610/ 
30/31 


1610/ 
30/31 


1630/ 
35 


1631/ 
32 


1635 


1651 


1278 


1733 


1733 


1743 


1743 


1743 


1743 


1755 


1743 


1703 


1703 


1743 


1743 


Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 






MIM 








































X 




X 


X 


TFT 












































X 


X 



(continued) 



■ HIGH-DUTY LCD SEGMENT DRIVERS (continued) 



Part Number 


SED 
1180 


SED 
1181 
xLA 


SED 
1181 
FOA/ 
5A 


SED 
1570 


SED 
1600 


SED 
1601 


SED 
1606 


SED 
1620 


SED 
1640 


SED 
1648 


SED 
1681 


SED 
1722 


SED 
1724 


SED 
1742 


SED 
1744 


SED 
1748 


SED 
1752 


SED 
1756 


SED 
1758 


SED 
1765 


SED 
1766 


SED 
1770 


SED 
1771 


Packag© 


Die 


Ml 


DOA 


DLA 


DOA 


DOA 


DAA 


DAA 


DOA 






DOA 


DOA 


DOA 


DOA 














DOA 


DOA 


DOA 


DOA 






Au 








DOB 


DAB 




DOB 




DOB 










DIB 


DIB 


DOB 






DOB 


DOB 


DOB 










COG 
















DOA 




















DOA 
















Pad Pitch 
(|xm) 




190 


190 


170 


153 


180 


153 


125 


105 


178 


160 


160 


160 


108 


108 


82 








134 


134 


120 


120 




QFP 


Tiiin 


FOA 




FOA 














































Tiiick 


F5A 


FLA 


F5A 




FAA 


FAA 










FOA 


FOA 


FOA 


























# of Pins 


80 


80 


80 




100 


100 










100 


100 


100 
























TAB 


2 side 




























TOA 


TOA 


TOA 










TOA 










Lead Pitcli 
(^im) 




























180 


180 






















Slim 


















TOA# 
















TOA 




TOA 
TOB 
(flex) 










Page number 


425 


443 


435 


453 


469 


479 


489 


503 


513 


525 


539 


551 


551 


563 


563 


583 


599 


615 


627 


645 


657 


673 


673 



^ Notes: 

ro 1 . Some packages of certain parts labeld with # are still under development. 




SED1180 



CMOS LCD 64-SEGMENT DRIVER 



DESCRIPTION 

The SED1 1 80 is a dot matrix LCD segment (column) driver for driving higli-capacity LCD panel at duty cycles 
higher than 1 /64. The LSI contains 64-bit shift register for display data. The display data is supplied through 
4-bit bus, and serially transferred through 16 x 4 bit shift register. The display data is held in a 64-bit latch 
circuit. The LSI converts the level of the latched data to an LCD drive waveform. 

The SED1 1 80 is used in conjunction with the SED1 1 90 (64-bit row driver) to drive a large-capacity dot matrix 
LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 64-bit segment (column) driver 

• High-speed 4-bit data 

• Duty cycle 1/64 to 1/128 

• Daisy chain enable support 



• Wide range of LCD voltage -14V to -25V 

• Supply voltage 5.0V ±10% 

• Package QFP1-80 pin (Foa) 

QFP5-80 pin (Fsa) 
DIE: Al pad chip (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



V V 



SED1190 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 



V V }f 



SED1180 



64 



M V }f 



SED1180 



}f }f V 



SED1180 



64 



64 



256 SEG X 64 COM 
DUTY: 1/64 



V V V 



SED1180 



64 
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BLOCK DIAGRAM 



XSCL 



FR 

Vss< 
Vdd< 
V2 ( 
V3 ( 

VsSH < 




Enable 
Control 



SEG 



31 

-Q- 



LCD Driver 


32 bits 


Level Shifter 


32 bits 


Latch 


32 bits 


Shift Register 


32 bits 



Voltage Control 



Shift Register 


32 bits 


Latch 


32 bits 


Level Shifter 


32 bits 


LCD Driver 


32 bits 



-o — o- 

32 33 



EG 
TEST 



63 



PIN CONFIGURATION 



64 



SED1180 



80 



24 
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SED1180 



Number 


Name 


Number 


Name 


Number 


Name 


Number 


Name 


1 


SEG27 


21 


SEG 7 


41 


SEG36 


61 


SEG56 


2 


SEG26 


22 


SEG 6 


42 


SEG37 


62 


SEG57 


3 


SEG25 


23 


SEG 5 


43 


SEG38 


63 


SEG58 


4 


SEG24 


24 


SEG 4 


44 


SEG39 


64 


SEG59 


5 


SEG23 


25 


SEG 3 


45 


SEG40 


65 


SEG60 


6 


SEG22 


26 


SEG 2 


46 


SEG41 


66 


SEG61 


7 


SEG21 


27 


SEG 1 


47 


SEG42 


67 


SEG62 


8 


SEG20 


28 


SEG 


48 


SEG43 


68 


SEG63 


9 


SEG19 


29 


EO 


49 


SEG44 


69 


VSSH 


10 


SEG18 


30 


D3 


50 


SEG45 


70 


V2 


1 1 


SEG17 


31 


D2 


51 


SEG46 


71 


V3 


12 


SEG16 


32 


D1 


52 


SEG47 


72 


Vss 


13 


SEG15 


33 


DO 


53 


SEG48 


73 


Vdd 


14 


SEG14 


34 


XSCL 


54 


SEG49 


74 


TEST 


15 


SEG13 


35 


LP 


55 


SEG50 


75 


El 


16 


bhCji12 


36 


FR 


56 


SEG51 


76 


bOL 


1 / 


bbvjl 1 


0"7 




57 




~7~7 
1 1 


bbUol 


18 


SEG10 


38 


SEG33 


58 


SEG53 


78 


SEG30 


19 


SEG9 


39 


SEG34 


59 


SEG54 


79 


SEG29 


20 


SEG8 


40 


SEG35 


60 


SEG55 


80 


SEG28 



■ PIN DESCRIPTION 



Pin Name 


Function 


SEGO to SEG63 


Outputs to segment pins of LCD. Output level changes at each latch pulse 
LP falling edge. 


XSCL 


Data shift clock input: display data is shifted in on the falling edge of this signal. 


LP 


Latch pulse for displayed data, falling edge trigger: display data is latched on the 
falling edge of this signal. 


FR 


LCD AC-drive signal 


El 


Active high daisy chain enable input 


EO 


Active high daisy chain enable output 


ECL 


Daisy chain enable clock: the daisy chain enable is propagated on the falling 
edge of this clock. 


DO to D3 


4-blt display data input 


TEST 


Test output 


Vdd, Vss 


Logic power inputs 


V2, V3, VssH 


LCD drive power inputs 

Vssh: -14V to -23V 
Vdd > V2 > V3 > Vssh 
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SED1180 



■ ABSOLUTE MAXrMUM RATINGS 



1 Cll Cli 1 ICICI 


.^\/mhnl 

\jyi 1 luvji 


llCllll lUO 


Unit 


OUppiy VOIICI96 \ 1 ) 


\/oc 
Vob 


— / .U lU tU.O 


V 


Supply voltage (2) 


VSSH 


-28.0 to +0.3 


V 


V2, V3 


Input voltage 


Vi 


VSS - 0.3 to +0.3 


V 


Operating temperature 


Topr 


-20 to +75 


°c 


Storage temperature 


Tstg 


-55 to +125 




Soldering temperature time 


Tsol 


260°C, 10 sec (at lead) 





Notes: 

1 . All voltage measurements are based on Vdd = OV. 

2. V2 and V3 must always satisfy the condition Vdd > V2, V3 > Vssh. 

3. Exceeding the absolute maximum ratings can result in permanent damage to the device. Functional operation under these 
conditions is not implied. 

4. Moisture resistance of flat packages can be reduced by the soldering process. Care should be taken to avoid thermally 
stressing the package during board assembly. 
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SED1180 



ELECTRICAL CHARACTERISTICS 
DC Electrical Characteristics 



(Vdd = OV, Vss = -5.0 V ± 10%, Ta = -20 to 75°C) 



Parameters 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


Supply voltage (1) 


Vss 




-5.5 


-5.0 


-4.5 


V 


Supply voltage (2) 


V2 




Vssh 





Vdd 


V 


V3 




Vssh 





Vdd 


V 


VsSH 


Recommended Vssh 


-25.0 





-14.0 


V 


Operable Vssh (see note) 


-25.0 





-5.0 


V 


HIGH-level input voltage 


VlH 




0.2VSS 





Vdd-0.3 


V 


LOW-level input voltage 


ViL 




Vss-0.3 





O.SVss 


V 


HIGH-level output voltage 


VOH 


lOH = -0.6 ma 


-0.4 








V 


LOW-level output voltage 


Vol 


lOL = 0.6 ma 


— 


— 


Vss+0.4 


V 


Input leakage current 


ILI 


V < Vi < Vss 





0.05 


2.0 


^lA 


Output leakage current 


ILO 


V<Vo<Vss 


— 


0.05 


5.0 




Shift clock 


XSCL 








6.0 


MHz 


Frame signal 


FR 







1/60 




s 


Input capacitance 


Ci 


Ta = 25°C 




5.0 


8.0 


PF 


Segment output on 
resistance 


RSEG 


VoH = Vdd = -0.5 V 
Vol = Vssh = +0.5 V 
SEG bit 


Vssh = -20.0 V 




1.9 


2.9 


kQ 


Vssh = -14.0 V 




2.4 


3.9 


Vssh = -9.0 V 




3.6 


7.0 


Vssh = -5.0 V 


— 


11.5 


500.0 


Quiescent current 


IQ 


Vssh = -25 V, Vssh = -5.5 V, Vi = Vdd 




0.05 


30 




Operating current for the 
logic 


Isso 


FR cycle = 16.7 ms 
ECL cycle = 13|aS 


Vss = -5.0 V. 
ViH = Vdd, 
ViL = Vss, 
LP cycle=130 [iS, 
XSCL=1.5 MHz, 
(duty 50%) 
All data input 
reversed bit by 
bit. All output 
pins are open. 


— 


90 


200 




Operating current for the 
LCD 


ISSHO 


FR cycle = 1 6.7 ms 
ECL cycle = 13^S 


Vss = -4.5 V, 
V2 = -4.0 V, 
Vi =-16.0 V, 
Vssh = -20.0 V, 
ViH = Vdd, 
ViL = Vss, 
XSCL=1.5 MHz. 
(duty 50%), 
all data input 
reversed bit by 
bit. All output 
pins are open. 




40 


80 





(continued) 
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• DC Electrical Characteristics (continued) 



Parameters 


Symbol 


Condition 


Rating 


Unit 


Min 


T\/n 
1 yy 


Max 


Qhift r'lor'l^ r'x/r^lo 
OiliiL ulUUiN. Uyv/lc; 


tpi c 




166 






ns 


Qhift rinrk "H" wirlth 
oi III I uiULriv n wiuLii 


twpi P 




63 






ns 


*^hift r\nnl( "1 " wirlth 

Olllll v/iUUI\ 1— VviUUI 


tWCLL 




63 






ns 


Dfltfl coti in timo 
vjaia oUiU|J III lie 


Ids 




50 






ns 


r^ata holH timci 
uaia. 1 lUiu unit; 


toH 




30 






ns 


Fnahio plnpUr "H" wirlth 
d iduic oiuuix n wiuiii 


ivv tun 


occ 1 luic t 


100 






ns 


tzriaDie ciocK L wiairi 


tWECL 


oee noie 


100 






ns 


C-l IClUIC UCllCl OdU|J LllllCr 


tEDS 


Q£S£2 nntp A 


50 






ns 


Fnahip data hold timp 


tEDH 


Qpp nntp 4 


20 






ns 


Fnahip pinpk dpiav timp 
i_i iduic oiuuiS. ucidy III lie 


tEDR 


Qpp nntp A 


-10 






ns 


Fnahip pinpk QPtiin timp 
i_i icikyic; ocriuL^ III 1 ic; 


tECS 


Qpp nntp A 


70 






ns 


Latch pulse "H" width 


tWLPH 


See note 2 


110 






ns 


1 fltph ni ilco "1 " width 

L-dlUI 1 [JUloe L. WIUIII 


tWLPL 




220 






nc 
1 lo 


1 atph timinn 

l_CllV^I 1 III 1 III 1^ 


tLT 




100 






ns 


Latch hold time 


tLH 











ns 


Latnh nijl«5P data <?ptijn timp 

^ciioi 1 kyuiow \.^ciLu Owiuity iiiiiw 


tlDS 


Qpp nntp<? 3 & 4 


140 








ns 


Latch pulse data hold time 


tLDH 


See notes 3 & 4 


50 






ns 


Permissible frame signal delay 


tOFR 




-500 




500 


ns 


Input signal rise time 


tr 








See note 4 




Input signal fall time 


tf 








See note 4 




Enable output delay 


tPD 


See note 4 


20 




150 


ns 



Notes: 



1 . While the drive is guaranteed to operate without error within this voltage range, the output resistance of the segment drivers 
will be higher than that in the recommended operating range. It is suggested that the drive capability of the driver under these 
conditions is tested using the target panel. 

2. twLPH = 160 ns (min) when LP is used as El data. 

3. twLPH = 250 ns (min) when EO is reset by LP. 

4. Applies to the SED1 180F only. 

5. tr, tf < (tCLC - twcLH - twcLi) / 2 and tr, tf < 50 ns. 
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■ AC ELECTRICAL CHARACTERISTICS 
• Data I/O Timing 



FR 
LP 

FR 
LP 



1 line period 




-H^6lH-t-62H^63*-K64^-*-1 



.JLJ\ 



Enlarged 



El X Valid X 



ECL _r\ 



xscL ni"ij~LrL....rLrajijrL j^Ln_~i 



Valid ) C 



" X Valid 



FR 



LP 



El 



ECL 



XSCL 



DO to D3 



EO 



V,H = 0.2x 
ViL=0.8x 



tLDS 



-tEDS ■ 



- twLPH - 



HtLT 



Valid 



-twECH -► 



tEDR 



tlDH 



-tEDH- 
-*-tr 



tECS 



Valid 



toc- 



-tpR- 



Vss 
Vss 



- twLPL - 

-tm — 



- twECL- 



^ ^ tcLC ►! 

■< — twCLH — ► — twCLL — H 

— tos — ► — toH — ►! 



V,H 
V,L 



X 
X 



Valid 



K 
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• Segment Drive Timing 



LP 



FR 



SEG out 



ViL 



VlH 
ViL 



-tLPSD- 



tPRSU 



Vn-0.5V 
Vn+0.5V 



Vdo ,V2 
V2, V3, VsSH 



ViH = 0.2Vss; ViL = 0.8VSS (Vdd = OV, Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameters 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


LP-SEG output delay time 


tLPSD 


VssH=-14.0 to -25.0 V 
Cl= too pF 






4.5 


lis 


FR-SEG output delay time 


tFRSD 






4.5 


^s 
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TYPICAL SYSTEM CONNECTION 



(64 X 640 pixels, 1/64 duty ratio) 



LP - 
YSCL- 
YD - 
YDIS - 



Vss- 
Vdd. 



V1 



V2 



VsSH 

FR - 
LP 



+ 



>5R 



+ 

4^0 



+ 

W- c 



YSCL ''^ 
LAT 
DIN 
INH< 



ECL, XSCL - 
DO to D3 — 



LCD PANEL 
64 X 640 Full Dot Graphic Display 



63 



---63 64 127 128 - 



191 



576 



-639 



63 



V pD, Vss 



V2, Vg 



-I 100Q 

VW- 



SEG 
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SED1180 
1 

El EO 
FR LP 



SEG 




63 



SED1180 
2 

El EO 
FR LP 



J 



SEG 




63 



SED1180 
3 

El EO 



J 



SEG 




SED1180 

10 
El EO 

FR LP 



4- 



Notes: 

1. Current limiting resistors 

2. Bypass Vss and Vssh with capacitors of at least 0.01 |xF 
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SED1181 



CMOS LCD 64-SEGMENT DRIVER 



DESCRIPTION 

The SED1 1 81 is a dot matrix LCD segment (column) driver for driving high-capacity LCD panel at duty cycles 
higher than 1/64. The LSI contains 64-bit shift register for display data. The display data is supplied through 
LCD controller, and serially transferred through 16x4 shift register. The display data is held in a 64-bit latch 
circuit. The LSI converts the level of the latched data to an LCD drive waveform. 

The SED1 1 81 is used in conjunction with the SED1 1 91 (64-bit row driver) to drive a large-capacity dot-matrix 
LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 64-bit segment (column) driver 

• Serial 2-bit input data 

• Duty cycle 1/64 to 1/128 

• Daisy chain enable support 



• Wide range of LCD voltage -14V to -25V 

• Supply voltage 5.0V ± 10% 

• Package QFP1-80 pin (Foa) 

QFP5-80 pin (Fsa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



V V 



SED1191 



DO ~ D1 (SERIAL DATA) 



XSCL 



LP, FR 



YSCL 



YD 



V V V 



V }f V 



V V V 



V V V 



SED1181 




SED1181 




SED1181 




SED1181 


► 


► 


► 


4^4^ 















64 



256 SEG X 64 COM 
DUTY: 1/64 
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BLOCK DIAGRAM 



DO a 



LP 
XSCL 



D1 Q 



FR a 





-<>- 



1 

-<>- 



SEG 



31 

-<y- 



LCD Driver 


32 bit 


Level Shift 


32 bit 


Latch 


32 bit 


Shift Register 


32 bit 



Voltage Control 



Shift Register 


32 bit 


Latch 


32 bit 


Level Shifter 


32 bit 


LCD Driver 


32 bit 



-*0 DOO 



K> D01 



32 33 



SEG 



63 



PIN CONFIGURATION 
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Number 


Name 


Number 


Name 


Number 


Name 


Number 


Name 


1 


SEG27 


21 


SEG7 


41 


SEG36 


61 


SEG56 


2 


SEG26 


22 


SEG6 


42 


SEG37 


62 


SEG57 


3 


SEG25 


23 


SEG5 


43 


SEG38 


63 


SEG58 


4 


SEG24 


24 


SEG4 


44 


SEG39 


64 


SEG59 


5 


SEG23 


25 


SEG3 


45 


SEG40 


65 


SEG60 


6 


SEG22 


26 


SEG2 


46 


SEG41 


66 


SEG61 


7 


SEG21 


27 


SEG 1 


47 


SEG42 


67 


SEG62 


8 


SEG20 


28 


SEGO 


48 


SEG43 


68 


SEG63 


9 


SEG19 


29 


DOO 


49 


SEG44 


69 


VSSH 


10 


SEG18 


30 


NC 


50 


SEG45 


70 


V2 


11 


SEG17 


31 


NO 


51 


SEG46 


71 


V3 


12 


SEG16 


32 


D1 


52 


SEG47 


72 


Vss 


13 


SEG15 


33 


DO 


53 


SEG48 


73 


Vdd 


14 


SEG14 


34 


XSGL 


54 


SEG49 


74 


D01 


15 


SEG13 


35 


LP 


55 


SEG50 


75 


NC 


16 


SEG12 


36 


FR 


56 


SEG51 


76 


NC 


17 


SEG11 


37 


SEG32 


57 


SEG52 


77 


SEG31 


18 


SEG10 


38 


SEG33 


58 


SEG53 


78 


SEG30 


19 


SEG9 


39 


SEG34 


59 


SEG54 


79 


SEG29 


20 


SEG8 


40 


SEG35 


60 


SEG55 


80 


SEG28 



■ PIN DESCRIPTION 



Pin Name 


Function 


DO 


Serial data input to upper shift register 


D1 


Serial data input to lower shift register 


SEGO to SEG 31 


Segment driver outputs supplied by the upper shift register 


SEG 32 to SEG 63 


Segment driver outputs supplied by the lower shift register 


XSCL 


Data shift clock input 


LP 


Data latch pulse input 


FR 


LCD frame signal input 


DOO 


Serial data output from upper shift register 


DDI 


Serial data output from lower shift register 


Vdd, Vss 


Logic circuitry power inputs 


VSSH, V2, V3 


LCD drive power inputs 
Vdd > V2 > V3 > Vssh 
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■ ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1 ) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


VSSH 


-28.0 to +0.3 


V 


V2, V3 


Input voltage 


Vi 


Vss -0.3 to +0.3 


V 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 


Soldering temperature, time 


Tsol 


260X, 10 sec (at lead) 


°C / Sec 



Notes: 

1 . All voltages are based on a Vdd of OV. 

2. V2 and V3 must satisfy the condition Vdd > V2, V3 > Vssh. 

3. Exceeding the absolute maximum ratings may cause permanent damage to the device. Functional operation under these 
conditions is not implied, 

4. Moisture resistance of flat packages can be reduced during the soldering process, so care should be taken to avoid thermally 
stressing the package during board assembly. 
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• DC Electrical Characteristics 



(Vdd = OV, Vss = -5.0V ± 10%. Ta = -20 to 75°C) 



1 dl Cll 1 Idd 


S\/mhnl 

vjy 1 1 


r^nnrlitinn 


Rating 


Unit 


Min 


Typ 


Max 


Supply voltage (1) 


Vss 




-5.5 


-5.0 


-4.5 


V 




V2 




VSSH 


— 


Vdd 


V 


V3 




VSSH 


— 


Vdd 


V 


VSSH 




-25.0 


— 


-14.0 


V 


High level input voltage 


VlH 




0.2VSS 


— 


Vdd+0.3 


V 


Low level input voltage 


ViL 




Vss-0.3 


— 


0.8VSS 


V 


High level output voltage 


VOH 


loH = -0.6 mA 


-0.4 


— 


— 


V 


Low level output voltage 


Vol 


lOL = 0.6 mA 






Vss+0.4 


V 


Input leakage current 


ILI 


V < Vi < Vss 




0.05 


2.0 


^A 


Output leakage current 


ILO 


V<Vo<Vss 


— 


0.05 


5.0 


^lA 


Shift clock 


XSCL 








6.0 


MHz 


Frame signal 


FR 






1/60 




sec 


Input capacitance 


Ci 


Ta = 25°C 


— 


5.0 


8.0 


PF 


Segment output on 
resistance 


RSEG 


VssH = -14.0 V 
VoH = Vdd -0.5 V 
Vol = VssH +0.5 V 
SEG./ bit 




3.0 


6.0 


kQ 


Quiescent current 


IQ 


VssH = -25.0V, Vss = -5.5 V, Vi = Vdd 


— 


0.05 


30 


|iA 


Logic circuit 


ISSOP 


Vss = -5.0 V, 

ViH = Vdd, 

ViL = Vss, 

FR period = 130 |is 

(duty 50%), 

LP period = 130 \xS, 

XSCL frequency = 1 .5 MHz 

(duty 50%) 


— 


850 


1200 


I^A 


LCD circuit operating 
current 


ISSHOP 


Vss = -4.5 V, 

V2 = -4.0 V, 

V3 = -16.0 V, 

VssH = -20.0 V, 

Other parameters as for Issop 




70 


100 


^A 



Notes: 

1 . All voltages are based on a Vdd of OV. 

2. The driver will operate with a value of Vssh in this range, however the "on" source impedance of a segment drive can be higher 
than at the recommended value of Vssh. It is recommended that the drivers are tested with the LCD panel they will be used 
with to determine a suitable value for Vssh. 
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■ AC ELECTRICAL CHARACTERISTICS 
• Display Data Input/Output Timing 



FR 



LP 



FR 



LP 



DOtoDI < n 



DOO to D01 



1 line period 



X 



3 4 5 



29 30 31 32 1 2 3 



Enlarged 



n 



31 32 33 34 



n-1 n 1 



TXYyT^ "y"3TX32Y3rx34 X^^^TX^r)^")^ 



FR 



LP 



XSCL 



DO to D1 



DOO to D01 



twLPL - 



-tcLC 



-twCLH - 



X 



^-twLPH- 



tLT- 



-toFR- 



V,H 
V|L 



-tLH ■ 



- twLPL 
-tf 



- toH - 



V,h" 



K 



X 



X 



-tpD 



X 



X 



ViH = 0.2 X Vss 
ViL = 0.8 X Vss 
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• AC Electrical Characteristics 

Vss = -5.0 V ± 1 0%, Ta = -20 to 75°C 



Parameter 


Symbol 


Conditions 


Rating 


Unit 


Min 


Typ 


Max 


Shift clock cycle time 


tCLC 




166 






ns 


Shift clock H width 


twCLH 




63 






ns 


Shift clock "L" width 


tWCLL 




63 






ns 


Data setup time 


Ids 




50 






ns 


Data hold time 


tDH 




30 






ns 


Latch pulse "H" time 


tWLPH 




110 






ns 


Latch pulse "L" time 


tWLPL 




220 






ns 


Latch hold time 


tLT 




1 uu 






ns 


AoOL to Lr Tall time 


ILH 











ns 


Permissible frame signal delay 


tDFR 




-500 





500 


ns 


Input signal rise time 


tr 










ns 


Input signal fall time 


tf 












Data output delay time 


tpD 




20 




150 





• Segment Drive Output Timing 




Vdo ,V2 
V2, V3, VsSH 



ViH = 0.2Vss; VIL = O.SVss; Vn: Vdd, V2, V3, Vssh; (Vss = -5.0 V ±10%, Ta = -20 to TS'C) 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


LP-SEG output delay time 


tLPSD 


VssH=-3.0 to -12.0 V, 
Cl= 100 pF 






4.5 


|IS 


FR-SEG output delay time 


tFRSD 






4.5 
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CMOS DOT MATRIX EXTENSION LCD DRIVER 



• 64-bit high voltage output 

• Display duty factor: static to 1/32 

• CIVIOS high-voltage process 



■ DESCRIPTION 

The SED1 1 81 FLA is an expansion segment (column) driver suitable for driving high-contrast, small capacity 
dot matrix liquid crystal displays with a duty from static to 1/32. It is best suited for expanding the segment 
drive capability of LCD controllers such as the SED1278F, the SED1210F, or a 4-bit microcomputer. 

■ FEATURES 

• Low-power CMOS technology • Capable of a serial cascade connection 

• 64-bit segment (column) driver • Wide range of LCD voltage -3.0V to -1 2V 

• Serial input data • Supply voltage 2.4V to 6.0V 

• Duty cycle Static to 1/32 • Package QFP5-80 pin (Fla) 

• Suitable for use with a wide range of LCD control- Dl E: Al pad chip (Dla) 



lers 



SYSTEM BLOCK DIAGRAM 



CPU 



CONTROL 



DATA 



SED1278 




XSCL, LP 



SED1181FLA 



DO 
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BLOCK DIAGRAM 








1 

-Q- 



SEG 



31 



LCD Driver 


32 bit 


Level Shift 


32 bit 


Latcli 


32 bit 


Sliift Register 


32 bit 



Voltage Control 



Shift Register 


32 bit 


Latch 


32 bit 


Level Shifter 


32 bit 


LCD Driver 


32 bit 



-o — o- 

32 33 



SEG 



63 



-Kp DOO 



K) D01 



PIN CONFIGURATION 



65 



64 



SED1181FLA 



□ 40 



I 25 
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Number 


Name 


Number 


Name 


Number 


Name 


Number 


Name 


1 


SEG27 


21 


SEG7 


41 


SEG36 


61 


SEG56 


2 


SEG26 


22 


SEG6 


42 


SEG37 


62 


SEG57 


3 


SEG25 


23 


SEG5 


43 


SEG38 


63 


SEG58 


4 


SEG24 


24 


SEG4 


44 


SEG39 


64 


SEG59 


5 


SEG23 


25 


SEG3 


45 


SEG40 


65 


SEG60 


6 


SEG22 


26 


SEG2 


46 


SEG41 


66 


SEG61 


7 


SEG21 


27 


SEG 1 


47 


SEG42 


67 


SEG62 


8 


SEG20 


28 


SEGO 


48 


SEG43 


68 


SEG63 


9 


SEG19 


29 


DOO 


49 


SEG44 


69 


VSSH 


10 


SEG18 


30 


NC 


50 


SEG45 


70 


V2 


11 


SEG17 


31 


NC 


51 


SEG46 


71 


V3 


12 


SEG16 


32 


D1 


52 


SEG47 


72 


Vss 


13 


SEG15 


33 


DO 


53 


SEG48 


73 


Vdd 


14 


SEG14 


34 


XSCL 


54 


SEG49 


74 


D01 


15 


SEG13 


35 


LP 


55 


SEG50 


75 


NC 


16 


SEG12 


36 


FR 


56 


SEG51 


76 


NC 


17 


SEG11 


37 


SEG32 


57 


SEG52 


77 


SEG31 


18 


SEG10 


38 


SEG33 


58 


SEG53 


78 


SEG30 


19 


SEG9 


39 


SEG34 


59 


SEG54 


79 


SEG29 


20 


SEG8 


40 


SEG35 


60 


SEG55 


80 


SEG28 



■ PIN DESCRIPTrON 



Pin Name 


I/O 


Function 


DO 


1 


Serial data input to upper shift register 


D1 


1 


Serial data input to lower shift register 


SEGO to SEG31 





Segment driver outputs supplied by the upper shift register (output level changes 
at each latch pulse LP falling edge) 


SEG32toSEG65 





Segment driver outputs supplied by the lower shift register 


XSCL 


1 


Data shift clock input for display data - falling edge 


LP 


1 


Data latch pulse input for display data - falling edge 


FR 


1 


LCD frame signal input 


DOO 





Serial data output from upper shift register DO 


D01 





Serial data output from lower shift register Dl 


Vdd, Vss 


1 


Logic circuitry power inputs 


V2, V3, VSSH 


1 


LCD drive power inputs. Vdd > V2 > V3 > Vssh 
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■ ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to 0.3 


V 


Supply voltage (2) 


VSSH 


-15.0 to 0.3 


V 


Supply voltage (3) 


V2, V3 


-15.0 to 0.3 


V 


Input voltage 


ViN 


Vss -0.3 to 0.3 


V 


Output voltage 


Vo 


Vss -0.3 to 0.3 


V 


Permissible power dissipation 


Pd 


250 


mW 


Operating temperature 


Topr 


-30 to 85 


°C 


Storage temperature 


Tstg 


-65 to 150 


°C 


Soldering temperature, time 


Tsol 


260°C, 10 sec 


°C, s 



Notes: 

1 . All voltages are based on a Vdd of OV. 

2. V2 and V3 must satisfy the condition Vdd > V2, V3 > Vssh. 

3. Exceeding the absolute maximum ratings can cause permanent damage to the device. Functional operation under these 
conditions is not implied. 

4. Moisture resistance of flat packages can be reduced by the soldering process. Care should be taken to avoid thermally 
stressing the package during board assembly. 
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■ ELECTRICAL CHARACTERISTICS 
• DC Electrical Characteristics 



Ta = -30 to 85°C (unless otherwise specified) 
Vss = -5.0V ±10% (unless othenA/ise specified) 



rarameier 


Symbol 


L»onaiTion 


Rating 


1 Init 


Min 


Typ 


Max 


Supply voltage (1) 


Vss 




-6.0 


-5.0 


-2.4 


V 




V2 




VsSH 


— 


Vdd 


V 


Supply voltage (2) 


V3 




VsSH 


— 


Vdd 


V 


VSSH 


Recommended operation Vssh 


-12.0 


— 


-3.0 


V 




Potential operation Vssh • 2 


-12.0 


— 


-2.5 


V 


High-level input voltage 


VlH 




0.2VSS 


— 


Vdd+0.3 


V 


Low-level input voltage 


ViL 




Vss-0.3 


— 


0.8VSS 


V 


High-level output voltage 


VOH 


lOH = -0.6 mA 


-0.4 


— 


— 


V 


Low-level output voltage 


Vol 


loL = 0.6 mA 


— 




Vss+0.4 


V 


Input leak current 


ILI 


OV<ViN<Vss 


— 


0.05 


2.0 


^lA 


Output leak current 


ILO 


V< VouT< Vss 


— 


0.05 


5.0 


[lA 


Transmission clock 


XSCL 




— 




600 


kHz 


Franne cycle 


FR 






1/60 




sec 


Input pin capacity 


Gin 


Ta = 25°C 


— 


5.0 


8.0 


PF 


SEG output ON 
resistance 




A Von = 0.1 V 
Ta = 25°C 




-8.0V 




3.0 






RSEG 


VSSH 


-5.0V 


— 


5.0 


— 


kQ 










-3.0V 




16.0 






Static current consumption 


IQ 


Vssh = -12.0 V, Vss 
ViN = Vdd 


= -6.0 V, 


— 


0.05 


30.0 


^lA 






Vss = -5.0 V, ViH = Vdd, Vil 


= Vss. 










Logic power supply's 
average current 
consumption 


Iss OP 


FR cycle = 16.7 ms (duty 50%) 

LP cycle = 520 |aS, 

XSCL = 400 kHz (duty 50%) 

All data input: Inverted at each bit 




250 


300 


^lA 






All output pins are open. 
















Vss = -4.5 V, V2 = -4.8 V, 












LCD's average current 


ISSH OP 


V3 = -7.2 V, Vssh = - 


-12.0 V 






8 


10 


HA 


consumption 




Other conditions are identical to 
those for Iss OP 







Notes: 

1 . The voltage values are based on a Vdd of V. 

2. The driver will operate with a value of Vssh in this range, however the ON source impedance of a segment drive can be higher 
than that at the recommended value of Vssh. It is recommended that the drivers are tested with the LCD panel they will be 
used with, to determine a suitable value for Vssh. 
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• AC Electrical Characteristics 



(Vss = -6.0 to -2.4V, Ta = -30 to 85°C) 



Parameter 


Symbol 


Conditions 


Rating 


Unit 


Min 


Typ 


Max 


Shift clock cycle 


tCLC 




1.66 






|LIS 


Shift clock pulse width (High) 


tWCLH 




450 






ns 


Shift clock pulse width (Low) 


tWCLL 




600 






ns 


Data set-up time 


tos 




100 






ns 


Data hold time 


tOH 




30 






ns 


Latch pulse width (High) 


tWLPH 




200 






ns 


Latch pulse width (Low) 


tWLPL 




600 






ns 


Latch timing cycle 


tLT 




200 




_ 


ns 


Latch hold time 


tLH 




too 






ns 


Permissible frame signal delay time 


tDFR 




-500 





500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 


Serial data output delay time 


tpD 




20 




250 


ns 
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• Display Data Input/Output Timing 



FR 



LP 



FR 



LP 



1 line period 



Enlarged 



n 1 2 3 

xscL r^-i^u^.. 



DOtoDI < n 



DOO to D01 



n 



31 32 33 34 



n-1 n 1 



xzxixiX3::;:::::::;::::::::3CD<zxz 



FR 



LP 



XSCL 



DO to D1 



DOO to D01 



VlH = 0.2 X Vss 
ViL = 0.8 X Vss 



twLPL - 



-tCLC 



X 



^-twCLH - 

^ tos — 



^-twLPH- 



tLT- 



-toFR- 



V|H 
VlL 



- twLPL 



-tLH - 



-twCLL— 



- toH - 



V|H 
V|L 



K 



X 



-tpD 



K 



I 



449 



SED1181Fla/Fda 



• Segment Drive Output Timing 



ViH = 0.2 X Vss 




ViL = 0.8 X Vss 



Vdo ,V2 
V2, V3, VsSH 



Vn: Vdd, V2, V3, Vssh 



(Vss = -6.0 to -2.4V, Ta = -30 to 85°C) 



Item 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


LP-SEG output delay time 


tLPSD 


VssH=-3.0to-12.0 V, 
Cl=100 pF 






4.5 


Ills 


FR-SEG output delay time 


tFRSD 






4.5 


[IS 
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• PAD LAYOUT 





64 


41 




□□□□□□□□□□□□□□□□□□□□□□□□ 




65 


□ 


□ 


40 




□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 




Y 


80 


□ 


□ 


25 






□□□□□□□□□□□□□□□□□□□□□□□□ 








1 


24 









Chip size 4.85mm x 3.57mm 

Chip thickness 0.4 ± 0.03mm 

Pad size 0.104mm x 0.104mm 

Pad pitch 0.19mm 

Chip metalization A! 

Note: Connect underside to GND or insulate 



• PAD COORDINATION 



Pad 


X 

(|im) 


Y 
(^m) 


Pad 


X 
(|im) 


Y 
(lim) 


Pad 


X 
(|im) 


Y 
(lam) 


Number 


Name 


Number 


Name 


Number 


Name 


1 


SEG27 


155 


155 


28 


SEGO 


4690 


916 


55 


SEG50 


1947 


3415 


2 


SEG26 


423 


155 


29 


DOO 


4690 


1107 


56 


SEG51 


1756 


3415 


3 


SEG25 


614 


155 


30 


NC 


4690 


1297 


57 


SEG52 


1566 


3415 


4 


SEG24 


804 


155 


31 


NC 


4690 


1488 


58 


SEG53 


1375 


3415 


5 


SEG23 


995 


155 


32 


D1 


4690 


1678 


59 


SEG54 


1185 


3415 


6 


SEG22 


1185 


155 


33 


DO 


4690 


1868 


60 


SEG55 


995 


3415 


7 


SEG21 


1375 


155 


34 


XSCL 


4690 


2059 


61 


SEG56 


804 


3415 


8 


SEG20 


1566 


155 


35 


LP 


4690 


2249 


62 


SEG57 


614 


3415 


9 


SEG19 


1756 


155 


36 


FR 


4690 


2440 


63 


SEG58 


423 


3415 


10 


SEG18 


1947 


155 


37 


SEG32 


4690 


2630 


64 


SEG59 


155 


3392 


11 


SEG17 


2137 


155 


38 


SEG33 


4690 


2820 


65 


SEG60 


155 


3201 


12 


SEG16 


2327 


155 


39 


SEG34 


4690 


3011 


66 


SEG61 


155 


3011 


13 


SEG15 


2518 


155 


40 


SEG35 


4690 


3201 


67 


SEG62 


155 


2820 


14 


SEG14 


2708 


155 


41 


SEG36 


4690 


3392 


68 


SEG63 


155 


2630 


15 


SEG13 


2899 


155 


42 


SEG37 


4422 


3415 


69 


VSSH 


155 


2440 


16 


SEG12 


3089 


155 


43 


SEG38 


4231 


3415 


70 


V2 


155 


2249 


17 


SEG11 


3279 


155 


44 


SEG39 


4041 


3415 


71 


V3 


155 


2059 


18 


SEG10 


3470 


155 


45 


SEG40 


3851 


3415 


72 


Vss 


155 


1868 


19 


SEG9 


3660 


155 


46 


SEG41 


3660 


3415 


73 


Vdd 


155 


1676 


20 


SEG8 


3851 


155 


47 


SEG42 


3470 


3415 


74 


D01 


155 


1488 


21 


SEG7 


4041 


155 


48 


SEG43 


3279 


3415 


75 


NC 


155 


1297 


22 


SEG6 


4231 


155 


49 


SEG44 


3089 


3415 


76 


NC 


155 


1107 


23 


SEG5 


4422 


155 


50 


SEG45 


2899 


3415 


77 


SEG31 


155 


916 


24 


SEG4 


4690 


155 


51 


SEG46 


2708 


3415 


78 


SEG30 


155 


726 


25 


SEG3 


4690 


345 


52 


SEG47 


2516 


3415 


79 


SEG29 


155 


536 


26 


SEG2 


4690 


536 


53 


SEG48 


2327 


3415 


80 


SEG28 


155 


345 


27 


SEG1 


4690 


726 


54 


SEG49 


2137 


3415 
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REFERENCE CIRCUIT EXAMPLES 



(12 characters, 4 lines, 1/16 duty cycle) 

SED1278F 




SEG1 

I 

SEG40 
DO 



LP 
XSCL 
FR 

Vdd 
Vss 
V2 
V3 
V5 

0SC10SC2 



Ri 



40 




DO g g D01 

^ S D1 
_jSED1181Fla DOO 

CLCODCQcoCMCOm 
■ X LJ- > > > > > 



-OPEN 



(20 characters, 2 lines, 1/16 duty) 



16 
common 



Clock - 



40 segments 



C0M16 SEG1 
C0M1 
0SC1 



0SC2 



DBO 



SEG10 SO 
SHCL 

SED1210 LP 
AO WR Vlcd 



FR 
VL2 



O to 6 DB7 OS RD Vss Vdd VL3 



A a a iryir 



60 segments 



DO SEGO SEG59 
OSCL 

LP SED1181FLA 

FR 

V2 

V3 VPD VssVssH D1 



DO- 





DO to D6 


Vcc 




8-bit MPU 








GND 



J 
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■ DESCRIPTION 

The SED1 570 is an 80-segment LCD driver for driving tine LCD panel. The SED1 570 features internal display 
RAM. The display data is stored in RAM and it generates the LCD waveforms. 

The LSI offers the "self-refresh mode." It means that no data will transfer from the display controller to the 
SED1570 if the contents of the data do not change. 

The device allows configuration of an ultra-low-power display system, since the display data is not transferred 
unless the display data is changed. 

The SED1570 is used in conjunction with the SED1635 common (100 output row driver) to support LCD 
panels from midrange to VGA size. The device is suitable for applications that require low power 
consumption. 



■ FEATURES 

• Low-power CMOS process technology 

• Supports the self-refresh mode 



• LCD driver output 80 

• Duty cycle 1/64 to 1/200 

• Display RAM 200 x 80 bits 

• Supply voltage 2.7 to 5.5V 

• LCD voltage 8.0 to 20V 



• High-speed data (4-bit parallel) transfer 

• Daisy chain support 

• Non-bias display off function 

• Output shift direction— pin selection 

• Optimize the LCD power offset bias for Vdd 

• Package Al pad (Doa) 



■ SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



D0~D3 
XSCL 



LP, PR 



YSC L 
YD 



SED1570 



t t t 

SED1570 



}f V }f 



SED1570 



V V V 



SED1570 



SED1635 



SED1635 



320 SEG X 200 COM 
DUTY: 1/200 
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BLOCK DIAGRAM 



Vdd< 

VO 
V1 
V3 

V5 < 

Vss 
Vee 



FR (y 



DOFF (V 



YD Q- 



LP (y 



XSCL 6- 



DO ~ D3 Q 



SHL Q 



Row 
Address 
Counter 
Decoder 



Control 
Gate 



Data 
Control 



X1 



-X80 











LCD Driver 
80 OUT 











Level Shifter 



Latch 80 OUT 



Display RAM 
200 X 80 



Data Register 80 bit 



Enable Shift Register 
20 bit 



Enable 
Control 



EI01 
EI02 



■ BLOCK DESCRIPTION 
• Enable Shift Register 

The order of the display data latched is reversed by the SHL input. 



Enable Control and Data Control 

If the enable signal is disabled (ElO = "H"), the internal clock signal and the data bus are fixed to "L". This is 
a power-save mode. 

To use multiple segment drivers, connect in cascade format the ElO pin of each driver, and connect the ElO 
pin of the first driver to the "Vss" pin. 

The enable control circuit automatically detects when the 80-bit data has been read and automatically 
transfers the enable signal. As a result, a control signal by a control LSI is not necessary. 
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• Display RAM 

This is a static RAM (200 x 8 bits) that stores the LCD data. 

The display RAM data (80 bits) for the low address is read out to the latch with the trailing edge of the LP signal. 
In addition, with the trailing edge of the LP signal, the contents of the data register are moved to the write 
register. The contents of the write register are then written in the display RAM area for the low address. The 
low address is then incremented. 

If the XSCL signal does not come in after the trailing edge of the LP signal, the mode is changed to the self- 
refresh mode. The write register does not write data in the display RAM and the low address is incremented. 
The mode is then changed to the read-out mode to read the next line. 

• Low Address Counter Decoder 

This selects a line of the display RAM in sequence. This decoder catches the "H" of the DY signal at the trailing 
edge of the LP signal, and resets the low address counter. It then initializes the selected address of the display 
RAM. In a normal operation, the decoder is incremented afterthe writing operation into the display RAM. (The 
writing operation is caused by the trailing edge of the LP signal.) In the self-refresh mode, the decoder is 
incremented without the writing operation into the display RAM. 

• Data Register 

This 80-bit register controls the write operation into the display RAM. The data is written in the display RAM 
with the trailing edge of the LP signal. In the self-refresh mode, the data is not written in the display RAM. 

• Control Circuit 

The control circuit detects the self-refresh mode, allows the write register to write the data into the display 
RAM, and controls the low address count signal. 

• Latch 

This reads the 80-bit data for the low address of the display RAM with the trailing edge of the LP signal, and 
sends the output signal to the level shifter. 

• Level Shifter 

This is the level interface circuit that converts the signal voltage level from Vdd - Vss to Vdd - Vee (LCD driver 
power). 



• LCD Driver 

The LCD driver outputs the LCD driver voltage. 

The table to the right shows the relationship 
between the display signals (D3 - DO), LCD AC- 
drive waveform (PR) and the segment output 
voltage. 



DOFF 


D0-D3 


FR 


X Output 
Voltage 




H 


H 


VO 


H 


L 


V5 


L 


H 


V2 




L 


V3 


L 






VO 
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■ PIN DESCRIPTION 



Pin Name 


I/O 


Function 


No. Of 
Pins 


X1 - X80 





LCD drive segment (column) output 

The output changes with the LP's trailing edge. 


80 


D0-D3 


1 


Display data input 


4 


XSCL 


1 


Display data shift clock input 

Reads the display data (DO ~ D3) into the data register with a trailing 
edge. 


1 


LP 


I/O 


Display data latch clock input 

• The display RAM data (specified by the low address shift register) is 
read into the latch with a leading edge, and the LCD display data is 
output. 

• For a specified low address, the contents of the write register are 
written in the display RAM. 

• Resets the enable control circuit. 


1 


EI01, EI02 


1 


Enable I/O 

• Configured by SHL. 

• Output is reset to "H" by LP input. When the 80-bit display data is 
read, the output falls to "L" automatically. 

• To connect in cascade format, connect these pins to the next level 
EiO. 


2 


SHL 


1 




Shift direction and input/output select input 

• If the display data is entered in the input (D3, D2, D1 , DO) in the orde 
of (a1 , a2, a3, a4) (b1 , b2, b3, b4) ... (t1 , t2, t3, t4), the relationship oi 
the display data and the segment output is as given in the table belo\ 


1 

r 




SHL 


Xn (SEG output) 


EIO 




80 79 78 77 76 75 ... 6 5 4 3 2 1 


1 2 


L 


a1 a2 a3 a4 b1 b2 ... s3 s4 t1 t2 t3 t4 


1 


H 


t4 t3 t2 t1 s4 S3 ... b2 b1 a4 a3 a2 a1 


1 


DOFF 


1 


Forced blank input 

In the "L" level, the segment output is forced to the VO level. 
The display RAM data is maintained. 


1 


FR 


1 


LCD AC drive signal input 


1 


YD 


1 


Scan start input 

• Resets the low address counter decoder. 

• The number of scanned lines (number of low addresses) for the 
display RAM is determined by the number of LP pulses, which are 
input in one YD cycle. 


1 


VO, V2. 
V3, V5 


Power 
supply 


LCD drive power input 

Vdd > Vo > V2 > V3 > V5 > Vee 


4 


Vee 


Power 
supply 


LCD drive power input Vdd - Vee 


1 


Vdd, Vss 


Power 
supply 


Logic power input 

Vdd: connect to the system Vss pin. 
Vss: connect to the system GND. 


2 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Supply voltage 1 


Vss 


-7.0 to +0.3 


V 


Supply voltage 2 


Vee 


-22.0 to +0.3 


V 


Supply voltage 3 


VO, V2, V3, V5 


Vee - 0.3 to Vdd + 0.3 


V 


Input voltage 


Vi 


Vss - 0.3 to Vdd + 0.3 


V 


Output voltage 


Vo 


Vss - 0.3 to Vdd + 0.3 


V 


ElO output current 


101 


20 


mA 


Operating temperature 


TOPR 


-40 to +85 


°C 


Storage temperature 1 


TSTGI 


-65 to +150 


°C 


Storage temperature 2 


TSTG2 


-55 to +100 





Notes: 

1 . All voltages are given relative to Vdd = OV. 

2. For storage temperature 1 - Plastic package 
For storage temperature 2 - TAB mounted 

3. VO, V2, V3 and V5 must satisfy the condition Vdd > VO > V2 > V3 > V5 > Vee 



Vdd 

" VO 
- V2 

V3 

" V5, Vee 

4. Exceeding the absolute maximum ratings can cause permanent damage to the device. Function operation under these 
conditions is not implied. 



Vss 



-2.7V 



-20V 
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Vdd = VO = OV, Vss = -5.0V ±1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Pin 


Supply voltage 


Vss 




-5.5 


-5.0 


-2.7 


V 


Vss 


Recommended 
operating voltage 


Vee 


Vss = -2.7 to -5.5V 


-20.0 




-8.0 


V 


Vee 


Supply voltage (2) 


VO 


Recommended value 


Vdd -2.5 


_ 


Vdd 


V 


VO 


Supply voltage (3) 


V2 


Recommended value 


2/9 Vee 


— 


— 


V 


V2 


Supply voltage (4) 


V3 


Recommended value 


— 


— 


7/9 Vee 


V 


V3 


Supply voltage (5) 


V5 


Recommended value 


Vee 




Vee + 2.5 


V 


V5 


Input high voltage 


VlH 


Vss = -2.7 to -5.5V 


0.2 • Vss 






V 


EI01, EI02, PR, 
DO to D3 YD LP 
SHL, DOFF,XSCL 


Input low voltage 


ViL 










0.8 • Vss 


V 


Output high voltage 


VOH 


Vss = -2.7 


loH = -0.6mA 


Vdd - 0.4 


— 


— 


V 


EI01, EI02 


Output low voltage 


Vol 


to -5.5V 


loL = 0.6mA 






Vdd + 0.4 


V 


Input leakage current 


Ili 


Vss < ViN < Vdd 






2.0 


liA 


DO to D3, LP, FR, 
YD, XSCL, SHL, 
DOFF 


I/O leakage current 


Ili/o 


Vss < ViN < Vdd 


— 


— 


5.0 


liA 


EI01, EI02 


Static current 


Iss 


V5 = -20.0to -10.0V 
ViH = Vdd, Vil = Vss 






25 


HA 


Vss 


On resistance 


RSEG 


AVON = 0.5V, VO = Vdd, V3 
= 7/9 'Vee, V2 = 2/9»Vee, 
Vee = V5 = -14.0V 




1.0 


1.4 


KQ 


XI to X80 


Average 
current 
consump- 
tion (1) 


Data 

transfer 

mode 


Iddt 


Vss = -5.0V, ViH = Vdd, 
Vil = Vss, fxscL = 4.0MHz, 
Flp = 14kHz, fFR = 70Hz, 
Checkered pattern, 
non-burden 


— 


0.3 


0.8 


mA 


Vdd 


Self- 
refresh 
mode 


Idds 


fxscL = Hz = Vss, 
Another place is same as 
Iddt item 




70 


200 


HA 


Average current 
consumption (2) 


lEE 


Vss = -5.0V, VO = O.OV, 
V2 = -4.0V, V3 = -16V, 
Iee = V5 = -20.0V, 
Another place is same as 
Iddt item 




25 


70 


HA 


Vee 


Input capacitance 


Ci 


Freq. = 1 MHz, Ta = 25°C, 
Simple substance of CHIP 






8 


pF 


DO to D3, LP, FR, 
YD, XSCL, SHL, 
DOFF 


I/O capacitance 


Ci/o 






15 


PF 


EI01,EI02 
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• AC Characteristics 
° Input Timing 



YD 



FR 



LP 



XSOL 



D0~D3 



ElO 
(IN) 



-^tYDS-*" 



-twLL- 



X 



-tDS- 



- tsUE 



- twLH - 



-tLD- 



- tvDH - 



ViH = 0.2 Vss 
ViL=0.8 Vss 



X 



-•-tDF-H 



-tLH- 



<- twCH -► 



- twCL- 



X 



Vss = -5.5 to -2.7V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL cycle time 


to 




250 




ns 


XSOL high-level pulse width 


tWCH 




70 




ns 


XSCL low-level pulse width 


tWCL 




70 




ns 


Data setup time 


tDS 




50 




ns 


Data hold time 


tDH 




50 




ns 


XSCL — L ^ LP — 1_ 


tLD 




80 




ns 


LP -i_ -> XSCL — L__ 


tLH 




140 




ns 


LP high-level pulse width 


tWLH 




75 




ns 


LP low-level pulse width 


tWLL 




75 




ns 


FR phase difference 


tDF 




-300 


+300 


ns 


ElO setup time 


tSUE 




50 




ns 


YD setup time 


tYDS 




80 




ns 


YD hold time 


tYDH 




80 




ns 


Rise/fall time 


tr, tf 






30 


ns 



* Recommended twLH value ^ tc 
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° Output Timing 



ViH = 0.2 Vss 
ViL=0.8Vss 




Vdd = -5.5 to -2.7V, Vee = -8.0 to -20.0V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


Cl= 15pF 
(ElO) 






150 


ns 


ElO output delay time 


tDCL 


Vss = -2.7V 




95 


ns 


LP Xn output delay time 


tLSD 


Cl= 100pF 




400 


ns 


FR -> Xn output delay time 


tFRSD 




400 


ns 
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■ TIMING DIAGRAMS 
• Sample of 1/200 duty 



YD 

LP 

LATCH - 
DATA - 



_n_ 



200 1 2 3 4 



199 200 1 2 3 



199 200 1 



FR 



LP _n 
xscL n. 



n 



D0~D3 _20 

DIO© 

DIOd) 

DIO® 



ixnji_--_ru"U"iLj^--_ru'ij"^R ^un 



1 X 2 X 3 X - 1 2 X 1 x 2 - -iT^ 

® ® — 



\J1 


R r 


19 X 20 









(T) ~ (n) serial connection number of Driver IC 
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• Self-Refresh Mode Timing 



YD 
LP 



LATCH 

DATA 

D0~D3 

DISPLAY 
DATA 



JL 



j\ n n 



■ 



Flame 1 
Line 1 



Flame 1 i 
Line 2 



; Flame 1 ; 
I Line 4 



Flame 2 Flame 2 
Line 1 Line 2 



Flame 2 
Line 4 



Flame 1 Flame 1 Flame Flame 1 
Line 1 Line 2 Line 3 Line 4 



Data transfer mode 



Self-refresh mode 



Data transfer mode 



LP 



n 



Jl 



.jMm___M_um_ 



Write register w — — - — — 

output data a "^'^"^^ ^ "-'"Q^ 



~ \ Flame 1 Line 2 X 



RAIVI 
address 



RAM 



Line 2 



Lines 



Line 4 



3CX 



W/R timing read |(Wri Si^ 

Latch data )C Flame O Line 1 



DC 



WRITE 



READ 



~ \ Flame Line 2 X Flame Line 3 X 
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■ SELF-REFRESH FUNCTION 

• Setting Self-Refresh Mode 

The self-refresh mode functions as follows: 

If the displayed contents do not change, there is no transfer of the display data from the display controller to 
the SED1570. The SED1570 automatically detects this and power-down is displayed. 

The SED1570 is set to the self-refresh mode by maintaining the shift clock (XSCLK) in the "L" level for 1 
horizontal display period (LP signal cycle) after the row data for 1 line has been input. The SED1 570 checks 
the mode (whether or not the mode is changed to the self-refresh mode) every 1 horizontal display period. 
During 1 horizontal display period in which XSCL stops working, the display data is not written into the 
SED1570 display RAM. 

To stop XSCL, terminate display data (DO ~ D3) transfer from the display controller (because of the power 
down), and set XSCL to "H" or "L". At this time, the display control must periodically send the LP, YD, and 
FR signals to the SED1570 the same way as when data is transferred. The SED1570 inputs these signals, 
reads the display data periodically from the Internal display RAM and refreshes the display. 

The display-off function is available in the self-refresh mode. 

• Cancelling Self-Refresh Mode 

The self-refresh mode is cancelled as follows: 

The display controller Inputs the shift clock (XSCL) into the SED1570 for one horizontal display period or 
longer. This should be down with the trailing edge of the LP signal and in the data transfer timing. After the 
mode is cancelled, the line data, which has been sent in the horizontal display period, is written in the display 
RAM at the time of the next trailing edge of the LP signal. 

If the SED1570S are connected in cascade format, the self-refresh modes of all SED1570s are not 
cancelledunless the appropriate number of the XSCL clocks for the cascaded SED1570s are entered. 
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■ LCD DRIVER POWER SUPPLY 
• Generating LCD Drive Voltages 

To obtain individual voltage levels for LCD driver, register-split the potential between V5 - Vdd and drive the 
LCD with the voltage follower using the operation amplifier. When using an operation amplifier, VO and Vdd 
are separated. 

However, if the potential of VO is lower than Vdd potential and the potential difference increases, the LCD 
driver capability decreases. To avoid this, set Vdd and VO within the range between OV and 2.5V. If an 
operation amplifier is not used, connect VO and Vdd. 

If there are direct resistors on the V5 (Vdd) power line, voltage falls in V5 (Vdd) at the LSI power pins. This 
is caused by 15 at the time of signal change. As a result, the relationship (Vdd > VO > V2 > V3 > V5 > Vee) 
for intermediate potential of LCD cannot be maintained and the LSI may be damaged. 

To Insert a protective resistor, the voltage must be stabilized according to the capacity. 



GND 



Vss 

GND 









































t1, t3 




t5 






t2 


t2, t4 


t 









POWER POWER 
ON OFF 



• System Power-Up 

This LSI has high-LCD drive voltage. As a result, if the logic power is being floated and high voltage is applied 
in the LCD driver, the LSI may be damaged because of the excess current. 

Until the LCD drive voltage is stabilized, use the display off function (DOFF) to set the potential of the LCD 
drive output to VO level. 

Follow the sequence given below when turning the power on/off. 

To turn on the power: 

~ Turn on the logic power. 
Turn the LCD driver on. 
(or turn them on simultaneously) 

To turn off the power: 

- Turn off the LCD driver. 
-> Turn off the logic power. 

(or turn them off simultaneously) 

To avoid excess current, insert the high-speed fuse in series with the LCD power. Select the appropriate value 
for a protective resistor according to the capacity of an LCD cell. 
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■ EXAMPLE OF APPLICATION 
• Constitution of LCD 



SHL = [L] 

YD - 
YSCL - 



SHL 



FR- 



SHL = [H] 



LP 

DOFF 
LP 
XSCL 

Do~D3 : 



DI01 



C 



DI02 



DI01 



DI02 



r r R r r 




-#-Vss 



Vdd 



V5 V4 V3 V2 V1 VO 



640 X 200 DOT 



1/200 DUTY 



SED1570 
Vss-iEI01 EI02 

fTT" 



SED1570 



EI01 , 



EI02 

7V~ 



SED1570 
EI01 EI02 



® 



T7V 
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■ PAD DIMENSIONS 



31 



32 



□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



49 



X 



D1570DOA0 

□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



50 



81 



Chip size 8.04 mm x 3.51 mm 

Pad center size 1 00 |xm x 1 00 |Lim 

Pad pitch 170 [im (min.) 

Chip thickness 400 jim ± 25 |j,m (Al pad) 



99 



82 
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■ PAD COORDINATES 

• SED1570F Pad Center Coordinates 



Pad 


Pin 


X 


Y 


No. 


Name 






1 


X75 


3640 


1595 


2 


X76 


3432 


1595 


3 


X77 


3224 


1595 


4 


X78 


3016 


1595 


5 


X79 


2808 


1595 


6 


X80 


2600 


1595 


7 


EI02 


2340 


1595 


8 


Vdd 


2080 


1595 


9 


SHL 


1820 


1595 


10 


DO 


1560 


1595 


11 


D1 


1300 


1595 


12 


D2 


1040 


1595 


13 


D3 


780 


1595 


14 


YD 


520 


1595 


15 


Vee 


260 


1595 


16 


V5 





1595 


17 


V3 


-260 


1595 


18 


V2 


-520 


1595 


19 


VO 


-780 


1595 


20 


FR 


-1040 


1595 


21 


XSCL 


-1300 


1595 


22 


DOFF 


-1560 


1595 


23 


LP 


-1820 


1595 


24 


VSS 


-2080 


1595 


25 


EI01 


-2340 


1595 


26 


XI 


-2600 


1595 


27 


X2 


-2808 


1595 


28 


X3 


-3016 


1595 


29 


X4 


-3224 


1595 


30 


X5 


-3432 


1595 


31 


X6 


-3640 


1595 


32 


X7 


-3862 


1452 


33 


X8 


-3862 


1282 



Pad 


Pin 






No. 


Name 


X 


Y 


34 


X9 


-3862 


1112 


35 


X10 


-3862 


942 


36 


XII 


-3862 


772 


37 


XI 2 


-3862 


602 


38 


XI 3 


-3862 


432 


39 


X14 


-3862 


262 


40 


XI 5 


-3862 


92 


41 


XI 6 


-3862 


-78 


42 


XI 7 


-3862 


-248 


43 


XI 8 


-3862 


-418 


44 


X19 


-3862 


-588 


45 


X20 


-3862 


-758 


46 


X21 


-3862 


-928 


47 


X22 


-3862 


-1098 


48 


X23 


-3862 


-1268 


49 


X24 


-3862 


-1438 


50 


X25 


-3641 


-1595 


51 


X26 


-3406 


-1595 


52 


X27 


-3171 


-1595 


53 


X28 


-2936 


-1595 


54 


X29 


-2701 


-1595 


55 


X30 


-2466 


-1595 


56 


X31 


-2231 


-1595 


57 


X32 


-1996 


-1595 


58 


X33 


-1761 


-1595 


59 


X34 


-1526 


-1595 


60 


X35 


-1291 


-1595 


61 


X36 


-1056 


-1595 


62 


X37 


-821 


-1595 


63 


X38 


-586 


-1595 


64 


X39 


-351 


-1595 


65 


X40 


-116 


-1595 


66 


X41 


119 


-1595 



Pad 


Pin 


X 


Y 


No. 


Name 






67 


X42 


354 


-1595 


68 


X43 


589 


-1595 


69 


X44 


824 


-1595 


70 


X45 


1059 


-1595 


71 


X46 


1294 


-1595 


72 


X47 


1530 


-1595 


73 


X48 


1765 


-1595 


74 


X49 


2000 


-1595 


75 


X50 


2235 


-1595 


76 


X51 


2470 


-1595 


77 


X52 


2705 


-1595 


78 


X53 


2940 


-1595 


79 


X54 


3175 


-1595 


80 


X55 


3410 


-1595 


81 


X56 


3645 


-1595 


82 


X57 


3862 


-1438 


83 


X58 


3862 


-1268 


84 


X59 


3862 


-1098 


85 


X60 


3862 


-928 


86 


X61 


3862 


-758 


87 


X62 


3862 


-588 


88 


X63 


3862 


-418 


89 


X64 


3862 


-248 


90 


X65 


3862 


-78 


91 


X66 


3862 


92 


92 


X67 


3862 


262 


93 


X68 


3862 


432 


94 


X69 


3862 


602 


95 


X70 


3862 


772 


96 


X71 


3862 


942 


97 


X72 


3862 


1112 


98 


X73 


3862 


1282 


99 


X74 


3862 


1452 
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SED1600 



CMOS 80-SEGMENT LCD DRIVER 

• 80-bit High Voltage Output 

• 1/100 to 1/300 Display Duty 



DESCRIPTION 



The SED1600 is a dot matrix LCD segment (column) driver for driving a high-capacity LCD panel at duty 
cycles higher than 1/100 (up to 1/300). The LSI has a wide range of LCD driving voltages. Due to the 
architecture of the SED1 600, the LCD driving voltage, VO, is isolated from the Vdd supply. This provides the 
ability to adjust the offset bias independently of Vdd. These unique features allow the SED1 600 to interface 
with a variety of LCD panels. The SED1600 does not require a controller to output an enable signal to 
implement daisy chain technology. This provides for easy interfacing with the LCD controllers such as the 
SED1 330, SED1 351 , SED1 335, or the SED1 341 . 



The SED1600 is used in conjunction with the SED1610 (86-row driver), SED1630 (68-bit row driver), 
SED1 631 (1 00-row driver), SED1 632 (86-bit row driver), SED1 633 (1 00-bit row driver), and SED1 634 (1 00- 
bit driver) to drive a large-capacity dot matrix LCD panel. 



■ FEATURES 

• Low-power CMOS technology 

• 80-bit segment (column) driver 

• High-speed 4-bit data bus with enable chain tech- 
nology 

• Duty cycle 1/100 to 1/300 

• Shift clock frequency 6MHz max 

9 Ability to adjust offset bias of the LCD source from 
Vdd 



• Daisy chain enable support 

• Selectable output shift direction 

• No enable signal by controller is required 

• Wide range of LCD voltage .... -12 to -28V 

• Supply voltage 5.0V ± 10% 

• Package QFP5-100 pin (Faa) 

DIE: Al pad chip (Daa) 
Au bump (Dab) 



■ SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



D0~D3 
XSCL 
LP, FR 



YSCL 



YD 



SED1600 
(1) 



100-300 



80 



f t t 

SED1600 
(n) 



n*80 SEG 
DUTY: 1/100- 1/300 
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BLOCK DIAGRAM 




Voltage 
Control 




Data 
Control 



O 1- <N 

OCDO 

LU LU LU 
CO CO CO 



Enable 
Control 



LCD Driver 
80 bit 



Level Shifter 
80 bit 



Register 2 
80 bit 



Register 1 



r 



Clock Generator 



PINOUT 



cBcBocdcBcBocdocBSooooooo^ 

UJIIJUJUJIJULULUIXIUJLIJLUUJUJIIJLULULLILIJUJUJLJJLULIJLU 

comcocococococococococoojcococococowcococococococococococo 



r Nc 

NC 
NC 
^ NC 
Vdd 
Vss 
VO 



80 75 70 65 



SED1600 



55 50 



1 5 10 15 20 25 30, 



liiiiiiililiiiiiiiiii 



* NO: No Connection 
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PIN DESCRIPTION 



Pin Name 



I/O 



Function 



SEGO to SEG79 



LCD driving segment (column) outputs 

Each output changes at the falling edge of LP. 



DO TO D3 



Display data inputs. 



XSCL 



Shift clock of display data (falling edge tngger). 



LP 



Latch pulse of display data (falling edge trigger). 

Enable I/O, which is controlled by SHL input . Output is reset by LP, and 
automatically falls when 80 bits of data are taken in. 



EI01, EI02 



I/O 



SHL 



Shift direction selection and ElO pin I/O control. 

When data (a, b, c, d) (e, f, g, h) (w, x, y, z) are input to pins (D3, D2, D1 , 

DO) respectively, the following relation is established between the data and 
segment outputs: 



SHL 


SEG 


ElO 


79 


78 


77 


76 


75 


74 


73 


72 




3 


2 


1 





1 


2 


L 


a 


b 


c 


d 


e 


f 


g 


h 




w 


X 


y 


z 


Output 


Input 


H 


z 


y 


X 


w 


V 


u 


t 


s 




d 


c 


b 


a 


Input 


Output 



FR 



I 



AC signal of LCD driving outputs. 



Vdd, Vss 



Power 
Supplies 



Logic circuit power. 



Vdd: V (GND) 
Vss: -5.0 V 



VO, V2, V3, V5 



Power 
Supplies 



LCD driving power. 



V5: -12 to -28 V 

Vdd > VO > V2 > V3 > V5 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


V5 


-30.0 to +0.3 


V 


Supply voltage (2) 


VO, V2, V3* 


V5 -0.3 to +0.3 


V 


Input voltage (1) 


Vi 


Vss -0.3 to +0.3 


V 


Output voltage (1) 


Vo 


Vss -0.3 to +0.3 


V 


Output current (1) 


lo 


20 


mA 


Output current (2) 


lOSEG 


20 


mA 


Allowable power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 


Soldering temperature, time 


Tsol 


260°C, 10 sec (at lead) 





* VO, V2 and V3 must always satisfy the condition Vdd > VO > V2 > V3 > V5. 



471 



SED1600 



• DC Electrical Characteristics 



(Unless otherwise specified, Vdd = VO = OV, 
Vss = -5.0 V ± 10%, Ta = -20 to 85°C) 



Parameter 


Symbol 


Condition 


Pin 


Min 


Typ 


Max 


Unit 


Operating voltage 


Vss 




Vss 


-5.5 


-5.0 


-4.5 


V 


Recommended op. voltage 
Minimum operating voltage 


V5 




V5 


-28.0 


— 


-12.0 
-8.0 


V 


Operating voltage 


— 


Recommended value 


VO 


-2.5 


— 





V 


Operating voltage 


V2 


Recommended value 


V2 


3/9.V5 


— 


VO 


V 


Operating voltage 


V3 


Recommended value 


V3 


V5 


— 


6/9.V5 


V 


"H" input voltage 


VlH 




XSCL, LP, 

UU to Uo, 

FR, SHL 


0.2VSS 


— 


— 


V 


"L" input voltage 


Vil 








0.8VSS 


V 


"H" output voltage 


VOH 


lOH = -0.6 mA 


Fini Fin? 


-0.4 







V 


"L" output voltage 


Vol 


lOL = 0.6 mA 


— 


— 


Vss+0.4 


V 


Input leakage current 


ILI 


Vss < Vi < V 


DO to D3, LP 
XSCL, SHL, FR 


— 


— 


2.0 


^lA 


Ili/o 


Vss < Vi < V 


EI01, EI02 


— 


— 


5.0 


^lA 


Stand-by current 


IDDS 


V5 = -12.0 to -28.0 V 
ViH = Vdd, Vil = Vss 


Vdd 






25 


\iA 


Output resistance 


RSEG 


IAVonI = 0.5V 


V5 


-20.0V 


SEGO to 
SEG79 


— 


1.5 


3.5 


kQ 


-14.0V 




2.0 


4.5 


-8.0V 


— 


3.0 


8.0 


Current dissipation (1) 


ISSOl 


Vss = -5.0 V, ViH = Vdd 
Vil = Vss, fxscL =1.92 MHz 
Ilp = 1 2 kHz, Frame period 
= 60 Hz; Input data: 
Inverted bit by bit, No-load 


Vss 




120 


500 


\iA 


Current dissipation (2) 


ISS02 


Vss = -5.0 V, V2 = -4.0 V 
V3 = -16.0 V, V5 = -20.0 V 
All other conditions are 
same as lssoi 


V5 




20 


100 




Input capacitance 


Ci 


Ta = 25X 


DO to D3, LP 
XSCL, SHL, FR 






8.0 


PF 


Ci/0 


EI01,EI02 






15.0 


PF 
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• AC Electrical Characteristics 

(Vss = -5.0 V ±1 0%, Ta = -20 to 85°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


1 Iv-iil- 

unit 


AoUL period 


tCCL 


Tr, If < 1 U ns 


IDD 






ns 


XSCL "H" pulse width 


tWCLH 




70 






ns 


XSCL L pulse width 


twCLL 




70 






ns 


Data setup time 


tos 




60 






ns 


Data hold time 


IDH 




40 






ns 


XSCL-rise to LP-rise time 


tLD 











ns 


XSCL-fali to LP-fall time 


+,-.1 
TSL 




70 






ns 


LP-rise to XSCL-rise time 


tLS 




70 






ns 


Lr-tall to XbuL-tall time 


TLH 




70 






ns 


Lr n pulse Wiatrl 


tWLPH 




/U 






ns 


LP "L" pulse width 


tWLPL 




230 






ns 


Allowable PR delay time 


tOFR 




-500 




500 


ns 


Enable "H" setup time 


tsuEIH 




40 






ns 


Enable "H" hold time 


thEIH 




U 






ns 


Enable "L" setup time 


tsuElL 











ns 


Enable "L" hold time 


thEIL 











ns 


Input signal rise time 


tr 








50* 


ns 


Input signal fall time 


tf 








50* 


ns 



* Note: The specifications for trand tf are provided to prevent a malfunction which may occur when noise is mixed with a slow- 
down signal. To assure high-speed XSCL, both trand tf must satisfy the following relation: 

t tf<; tcCL - (tWGLH + twCLL) 
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SED1600 



• Timing Chart 
o Input Timing 



FR 



LP 



XSCL 



X 



jjm::::jmR::::njui::::rjirL 



DO to D3 



I- — © (D (3) A 

EIO output® \ / \ 



ElO output (D 



7 



V 



(J) through (3) each show a cascade number of the driver. 



V,H = 0.2 Vss 
V,L=0.8 Vss 



FR 
LP 

XSCL 

DO to D3 

EI01 
EI02 



-*-twLPH-^ 



4ir ^\x\— 

^1 tLS ► — tLH - 



tLS 
■tsL-^ 



^tpFR-^ 



X 



- tsuEIH - 



-tcCL ►-^ 



m — ^ 



thEIH 



"twOLL"*' 



f 



X 
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o Output Timing 



FR 
LP 

XSCL 

EI01 
EI02 

SEG output 



tpdEOLLP 



X 



■- 0.2 Vss 



y V,L=0-8Vss 



i^tpdE( 



*-t, 



pdSLP- 



■pdSFR - 



-t, 



•pdEOLCU 



VoH = 0.2 Vss 
iVpL=0.8 Vss 



Vn -0.5V 
Vn +0.5V 



XI 



Vn = VO, V2, V3, V5 



(Vss = -5.0 V ±10%, Ta = -20 to 85°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


(LP-rise to disable) time 


tpdEOLLP 


XSCL = "L" 








70 


ns 


(XSCL-fall to disable) time 


tpdEOLCL 


LP = "H" 


Cl= 15pF 






70 


ns 


(XSCL-fall to enable) time 


tpdEOHCL 










100 


ns 


(LP-fall to SEG output) time 


tpdSLP 


V5 = -12.0 to -28.0 V 






4.5 


[IS 


(FR to SEG output) delay time 


tpdSFR 


Cl=100 pF 






4.5 


[iS 
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EXAMPLE OF APPLICATION (SED1600) 



(for 200 X 640 DOT MATRIX LCD) 





200 X 640 DOT MATRIX 
LCD PANEL 



'2(^E\01 
" SHL Kl 



4 


h 


EI02(| 


)EI01 




SHL 


^1 






Q. CE 


X Q 


_l LL 



Note: 



* Be sure to connect a current limiter resistor. Also, connect decoupling capacitors (0.01 |xF) near pins Vss and V5 of each LSI 
for noise protection. 
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■ PAD LAYOUT / PAD COORDINATION 
• SED1600Daa(ALPAD) 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



(0,0) 



j D1600DAA L 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



Chip Specification 



Cliip size 



Pad pitch 



Chip thickness 



Pad surface area 



Dimension (mnn) 



5.59 X 3.50 



0.160 min. 



0.40 ±0.025 



0.10mm 



Pad 


X 


Y 


Pad 


X 


Y 


Pad 


X 


Y 


No. 


Name 


(|im) 




No. 


Name 


(urn) 


(Hm) 


No. 


Name 


(|im) 


(|xm) 


1 


SEGO 


-2461 


-1588 


35 


SEG34 


2632 


-881 


69 


SEG68 


-560 


1588 


2 


SEG1 


-2261 


-1588 


36 


SEG35 


2632 


-721 


70 


SEG69 


-720 


1588 


3 


SEG2 


-2069 


-1588 


37 


SEG36 


2632 


-561 


71 


SEG70 


-880 


1588 


4 


SEG3 


-1886 


-1588 


38 


SEG37 


2632 


-401 


72 


SEG71 


-1040 


1588 


5 


SEG4 


-1709 


-1588 


39 


SEG38 


2632 


-241 


73 


SEG72 


-1203 


1588 


6 


SEG5 


-1538 


-1588 


40 


SEG39 


2632 


-81 


74 


SEG73 


-1366 


1588 


7 


SEG6 


-1366 


-1588 


41 


SEG40 


2632 


79 


75 


SEG74 


-1538 


1588 


8 


SEG7 


-1203 


-1588 


42 


SEG41 


2632 


239 


76 


SEG75 


-1709 


1588 


9 


SEG8 


-1040 


-1588 


43 


SEG42 


2632 


399 


77 


SEG76 


-1885 


1588 


10 


SEG9 


-880 


-1588 


44 


SEG43 


2632 


559 


78 


SEG77 


-2069 


1588 


11 


SEG10 


-720 


-1588 


45 


SEG44 


2632 


719 


79 


SEG78 


-2261 


1588 


12 


SEG11 


-560 


-1588 


46 


SEG45 


2632 


879 


80 


SEG79 


-2461 


1588 


13 


SEG12 


-400 


-1588 


47 


SEG46 


2632 


1039 


81 


EI02 


-2632 


1546 


14 


SEG13 


-240 


-1588 


48 


SEG47 


2632 


1204 


82 


DO 


-2632 


1372 


15 


SEG14 


-80 


-1588 


49 


SEG48 


2632 


1372 


83 


D1 


-2632 


1204 


16 


SEG15 


80 


-1588 


50 


SEG49 


2632 


1546 


84 


D2 


-2632 


1039 


17 


SEG16 


240 


-1588 


51 


SEG50 


2461 


1588 


85 


D3 


-2632 


879 


18 


SEG17 


400 


-1588 


52 


SEG51 


2261 


1588 


86 


(D4) 


-2632 


719 


19 


SEG18 


560 


-1588 


53 


SEG52 


2069 


1588 


87 


(D5) 


-2632 


559 


20 


SEG19 


720 


-1588 


54 


SEG53 


1885 


1588 


88 


(D6) 


-2632 


399 


21 


SEG20 


880 


-1588 


55 


SEG54 


1709 


1588 


89 


(D7) 


-2632 


239 


22 


SEG21 


1040 


-1588 


56 


SEG55 


1538 


1588 


90 


VDD 


-2632 


79 


23 


SEG22 


1203 


-1588 


57 


SEG56 


1366 


1588 


91 


VSS 


-2632 


-81 


24 


SEG23 


1366 


-1588 


58 


SEG57 


1203 


1588 


92 


VO 


-2632 


-241 


25 


SEG24 


1538 


-1588 


59 


SEG58 


1040 


1588 


93 


V2 


-2632 


-401 


26 


SEG25 


1709 


-1588 


60 


SEG59 


880 


1588 


94 


V3 


-2632 


-561 


27 


SEG26 


1885 


-1588 


61 


SEG60 


720 


1588 


95 


V5 


-2632 


-721 


28 


SEG27 


2069 


-1588 


62 


SEG61 


560 


1588 


96 


SHL 


-2632 


-881 


29 


SEG28 


2261 


-1588 


63 


SEG62 


400 


1588 


97 


XSCL 


-2632 


-1041 


30 


SEG29 


2461 


-1588 


64 


SEG63 


240 


1588 


98 


LP 


-2632 


-1206 


31 


SEG30 


2632 


-1548 


65 


SEG64 


80 


1588 


99 


FR 


-2632 


-1374 


32 


SEG31 


2632 


-1374 


66 


SEG65 


-80 


1588 


100 


EI01 


-2632 


-1548 


33 


SEG32 


2632 


-1206 


67 


SEG66 


-240 


1588 










34 


SEG33 


2632 


-1040 


68 


SEG67 


-400 


1588 











• SED1600Dab(AUPAD) 



153.6|x Pitch 




□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



(0,0) 



D1600DAB f 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



100 1 



15 



20 



153.6J1 Pitch 



►I 20/1 



Chip Specification 



Chip size 



Pad pitch 



Chip thickness 



Dimension (mm) 



5.59 X 3.50 



0.153 min. 



0.525 ±0.025 



Pad 


X 


Y 


Pad 


X 


Y 


Pad 


X 


Y 


No. 


Name 


(jim) 


(ixm) 


No. 


Name 


(|xm) 


(nm) 


No. 


Name 


(^m) 


iiim) 


1 


SEGO 


-2227 


-1578 


35 


SEG34 


2622 


-871 


69 


SEG68 


-538 


1578 


2 


SEG1 


-2074 


-1578 


36 


SEG35 


2622 


-713 


70 


SEG69 


-691 


1578 


3 


SEG2 


-1920 


-1578 


37 


SEG36 


2622 


-554 


71 


SEG70 


-845 


1578 


4 


SEG3 


-1766 


-1578 


38 


SEG37 


2622 


-396 


72 


SEG71 


-998 


1578 


5 


SEG4 


-1613 


-1578 


39 


SEG38 


2622 


-238 


73 


SEG72 


-1152 


1578 


6 


SEG5 


-1459 


-1578 


40 


SEG39 


2622 


-79 


74 


SEG73 


-1305 


1578 


7 


SEG6 


-1305 


-1578 


41 


SEG40 


2622 


79 


75 


SEG74 


-1459 


1578 


8 


SEG7 


-1152 


-1578 


42 


SEG41 


2622 


238 


76 


SEG75 


-1613 


1578 


9 


SEG8 


-998 


-1578 


43 


SEG42 


2622 


396 


77 


SEG76 


-1766 


1578 


10 


SEG9 


-845 


-1578 


44 


SEG43 


2622 


554 


78 


SEG77 


-1920 


1578 


11 


SEG10 


-691 


-1578 


45 


SEG44 


2622 


713 


79 


SEG78 


-2074 


1578 


12 


SEG11 


-538 


-1578 


46 


SEG45 


2622 


871 


80 


SEG79 


-2227 


1578 


13 


SEG12 


-384 


-1578 


47 


SEG46 


2622 


1030 


81 


E102 


-2381 


1578 


14 


SEG13 


-230 


-1578 


48 


SEG47 


2622 


1188 


82 


DO 


-2622 


1346 


15 


SEG14 


-77 


-1578 


49 


SEG48 


2622 


1346 


83 


D1 


-2622 


1193 


16 


SEG15 


77 


-1578 


50 


SEG49 


2381 


1578 


84 


D2 


-2622 


1039 


17 


SEG16 


230 


-1578 


51 


SEG50 


2227 


1578 


85 


D3 


-2622 


886 


18 


SEG17 


384 


-1578 


52 


SEG51 


2074 


1578 


86 


(D4) 


-2622 


732 


19 


SEG18 


538 


-1578 


53 


SEG52 


1920 


1578 


87 


(D5) 


-2622 


578 


20 


SEG19 


691 


-1578 


54 


SEG53 


1766 


1578 


88 


(D6) 


-2622 


425 


21 


SEG20 


845 


-1578 


55 


SEG54 


1613 


1578 


89 


(D7) 


-2622 


271 


22 


SEG21 


998 


-1578 


56 


SEG55 


1459 


1578 


90 


VDD 


-2622 


106 


23 


SEG22 


1152 


-1578 


57 


SEG56 


1305 


1578 


91 


VSS 


-2622 


-58 


24 


SEG23 


1305 


-1578 


58 


SEG57 


1152 


1578 


92 


VO 


-2622 


-223 


25 


SEG24 


1459 


-1578 


59 


SEG58 


998 


1578 


93 


V2 


-2622 


-388 


26 


SEG25 


1613 


-1578 


60 


SEG59 


845 


1578 


94 


V3 


-2622 


-553 


27 


SEG26 


1766 


-1578 


61 


SEG60 


691 


1578 


95 


V5 


-2622 


-718 


28 


SEG27 


1920 


-1578 


62 


SEG61 


538 


1578 


96 


SHL 


-2622 


-886 


29 


SEG28 


2074 


-1578 


63 


SEG62 


384 


1578 


97 


XSCL 


-2622 


-1039 


30 


SEG29 


2227 


-1578 


64 


SEG63 


230 


1578 


98 


LP 


-2622 


-1193 


31 


SEG30 


2381 


-1578 


65 


SEG64 


77 


1578 


99 


FR 


-2622 


-1346 


32 


SEG31 


2622 


-1346 


66 


SEG65 


-77 


1578 


100 


EI01 


-2381 


-1578 


33 


SEG32 


2622 


-1188 


67 


SEG66 


-230 


1578 










34 


SEG33 


2622 


-1030 


68 


SEG67 


-384 


1578 
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SED1601 



CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

• 80-bit High Voltage Resistant Output 

• 1/100 to 1/300 in Display Duty 

• CMOS High Voltage Resistant Process 



DESCRIPTION 



The SED1 601 is an 80-output dot matrix LCD segment (column) driver for driving a high-capacity LCD panel 
at duty cycles higher than 1/100 (up to 1/300). The LSI has a wide range of the LCD driving voltages. Due 
to the architecture of the SED1601 , the LCD driving voltage, VO, is isolated from Vdd supply. This provides 
the ability to adjust the offset bias independently of Vdd. These unique features allow the SED1601 to 
interface with a variety of LCD panels. The SED1 601 does not require a controller to output an enable signal 
to implement daisy chain technology. This provides for easy interfacing with LCD controllers such as the 
SED1330, SED1351, SED1335 or the SED1341. 

The SED1601 is used in conjunction with the SED1610 (86 row driver) or the SED1630 (68-bit row driver) 
and SED1631 (100 row driver) or the SED1632 (86-bit row driver), SED1633 (100-bit row driver) and 
SED1634 (100-bit row driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 80-bit segment (column) driver 

• High-speed 8-bit bus 

• Duty cycle 1/100 to 1/300 

• Output shift direction pin selectable 

• Shift clock frequency 6.5MHz max 

• Ability to adjust offset bias of the LCD source from 
Vdd 



• Daisy chain enable support 

• No enable signal by controller is required 

• Wide range of LCD voltage .... -12V to -28V 

• Supply voltage 5.0V ± 10% 

• Package QFP5-100 pin (Faa) 

DIE: Al pad chip (Daa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1630 



DO - D7 



XSCL 



LP, FR 



YSCL 



YD 



68 COM 



SED1630 68 COM 



SED1601 




SED1601 




SED1601 




SED1601 


— ► 


► 




<-> 




J 80 L 










320 SEGX136 COM 
DUTY: 1/136 
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SED1601 



H BLOCK DIAGRAM 




Level Shifter 
80 bit 
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SED1601 



PIN DESCRIPTION 



Pin Name 



I/O 



Function 



SEGO to SEG79 



LCD driving segment (column) outputs. 
Each output changes at the falling edge of LP. 



DO TO D7 



Display data inputs. 



XSCL 



Shift clock of display data (falling edge trigger). 



LP 



Latch pulse of display data (falling edge trigger). 



EI01, EI02 



I/O 



Enable I/O, which is controlled by SHL input. Output is reset by LP, and 
automatically falls when 80 bits of data are taken in. 



SHL 



Shift direction selection and ElO pin I/O control. 

When data (a, b, c, d, e, f, g, h) (i, j, k, I, m, n, o, p) (s, t, u, v, w, x, y, z) are 

input to pins (D7, D6, D5, D4, D3, D2, D1 , DO) respectively, the following 
relation is established between the data and segment outputs: 



SHL 


SEG 


ElO 


79 


78 


77 


76 


75 


74 


73 


72 




3 


2 


1 





1 


2 


L 


a 


b 


c 


d 


e 


f 


g 


h 




w 


X 


y 


z 


Output 


Input 


H 


z 


y 


X 


w 


V 


u 


t 


s 




d 


c 


b 


a 


Intput 


Output 



FR 



I 



AC signal of LCD driving outputs. 



Vdd, Vss 



Power 
Supplies 



Logic circuit power. 



Vdd: V (GND) 
Vss: -5.0 V 



VO, V2, V3. V5 



Power 
Supplies 



LCD driving power. 



V5: -12to-28 V 

Vdd > VO > V2 > V3 > V5 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vdd = V) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


V5 


-30.0 to +0.3 


V 


Supply voltage (2) 


VO, V2, V3* 


V5 -0.3 to +0.3 


V 


Input voltage (1) 


Vi 


Vss -0.3 to +0.3 


V 


Output voltage (1) 


Vo 


Vss -0.3 to +0.3 


V 


Output current (1) 


lo 


20 


mA 


Output current (2) 


lOSEG 


20 


mA 


Allowable power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 


Soldering temperature, time 


Tsol 


260°C, 10 s (at lead) 





* VO, V2 and V3 must always satisfy the condition: Vdd > VO > V2 > V3 > VS. 
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SED1601 



• DC Electrical Characteristics (Unless otherwise specified, Vdd = VO = OV, 

Vss = -5.0 V ± 1 0%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Pin 


Min 


Typ 


Max 


Unit 


Operating voltage (1 ) 


Vss 




Vss 


-5.5 


-5.0 


-4.5 


V 


Recommended op. voltage 
Minimum operating voltage 


V5 




V5 


-28.0 


■ . — 


-12.0 
-8.0 


V 


Operating voltage (2) 


VO 


Recommended value 


VO 


-2.5 


— 





V 


Operating voltage (3) 


V2 


Recommended value 


V2 


5/9-V5 


— 


VO 


V 


Operating voltage (4) 


V3 


Recommended value 


V3 


V5 


— 


4/9-V5 


V 


"H" input voltage 


VlH 




tlUl , tlUii, 

XSCL, LP, 
DO to D7, 
FR, SHL 


0.2VSS 


— 


— 


V 


"L" input voltage 


Vil 








0.8VSS 


V 


"H" output voltage 


VOH 


lOH = -0.6 mA 


EIlU 1 , CLlUd 


-0.4 






V 


"L" output voltage 


Vol 


lOL = 0.6 mA 


— 


— 


Vss-hO.4 


V 


Input leakage current 


ILI 


Vss < Vi < V 


DO to D7, LP 

XSCL, SHL, FR 


— 


— 


2.0 


\iA 


Ili/0 


Vss < Vi < V 


EI01, EI02 


— 


— 


5.0 


[lA 


Stand-by current 


IDDS 


V5 = -12.0 to -28.0 V 
ViH = Vdd, Vil = Vss 


Vdd 






25 


jiA 


Output resistance 


RSEG 


IAVonI = 0.5V 


V5 


-20.0V 


SEGO to 
SEG79 


— 


1.4 


3.5 


kn 


-14.0V 




1.7 


4.5 


-8.0V 


— 


2.7 


8.0 


Current dissipation (1) 


ISS01 


Vss = -5.0 V, ViH = Vdd 
Vil = Vss, fxscL = 1 .92 MHz 
fip = 12 kHz, Frame period 
= 60 Hz; Input data: 
Inverted bit by bit; No-load 


Vss 


— 


120 


500 


^lA 


Current dissipation (2) 


ISS02 


Vss = -5.0 V, V2 = -4.0 V 
V3= -16.0 V, V5 = -20.0 V 
All other conditions are 
same as lssoi 


V5 




20 


100 


|LlA 


Input capacitance 


Cl 


Ta = 25°C 


DO to D7, LP 

XSCL, SHL, FR 






8.0 


PF 


Cl/0 


EI01, EI02 






15.0 


pF 
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• AC Electrical Characteristics 



(Vss = 



-5.0V±10%,Ta = 



-20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


unit 


AoUL perioa 


tCCL 


lr, If s 1 u ns 


1 OD 






ns 


XbuL H pulse width 


tWCLH 




70 






ns 


AoOL L pulse wiotn 


tWCLL 




70 






ns 


Data setup time 


tos 




bO 






ns 


Data hold time 


tOH 




40 






ns 


AoUL-rise to Lr-rise time 


ILD 











ns 


vcr^i foil 1 D foil ti't-Mo 

AoUL-Taii TO Lr-Taii time 


ISL 




/O 






ns 


LP-rise to XSCL-rise time 


tLS 




70 






ns 


1 D foil +n YQOI foil timi=k 

Lr-raii TO AooL-iaii Time 


ti i_i 
TLH 




7n 
/U 






ns 


Lr n pUloc WIUllI 


tWLPH 




/u 






ns 


LP "L" pulse width 


tWLPL 










ns 


Allowable PR delay time 


tOFR 




— bUU 




bUO 


ns 


Enable "H" setup time 


tsuEIH 




/in 






ns 


tlllcliJic; n llUlU lllllc 


thEIH 




u 






ns 


Enable "L" setup time 


tsuEIL 











ns 


Enable "L" hold time 


thEIL 











ns 


Input signal rise time 


tr 








50* 


ns 


Input signal fall time 


tf 








50* 


ns 



* Note: 

The specifications for tr and tf are provided to prevent a malfunction which may occur when noise is mixed with a slow-down 
signal. To assure high-speed XSCL, both tr and tf must satisfy the following relation: 

t t tCCL - (twCLH + twCLL) 
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SED1601 



• Timing Chart 
o input Timing 



FR 



LP 



XSCL 



X 



n 



j"jm::::jLrLR::::njiri::::r_rLrL 



DotoD7 J®(l)(^'''^y^2)(l)(^v:^y^^ 

U ® (D (3) A 

EIO output® \ / \ 



ElO output® 



V 



0through (3)each show a cascade number of the driver. 



V,H = 0.2 Vss 
V,L = 0.8 Vss 



FR 
LP 

XSCL 



D0toD7 X 



-Wph 



^LdW tLS ► — t| 



LS 
^tsL-H 
■c 



EI01 
EI02 



thEIL 



X 



-tcCL 



X 



tsuEIL 
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o Output Timing 



FR 
LP 

XSCL 

EI01 
EI02 

SEG output 



X 



tpdEOLLP ' 



X 



v 



f 



V,H = 0.2 Vss 
V,L=0.8Vss 



f 



\_-7 VX" 



♦tpdEOHCL^^ 



-t, 



■pdSLP- 



X 



Vn -0.5V 
Vn +0.5V 



. VoH = 0.2Vss 
X-VoL =0.8 Vss 

ZKZ 



Vn = VO, V2, V3, V5 



(Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


(LP-rise to disable) time 


tpdEOLLP 


XSCL = "L" 








70 


ns 


(XSCL-fall to disable) time 


tpdEOLCL 


LP = "H" 


Cl= 15pF 






70 


ns 


(XSCL-fall to enable) time 


tpdEOHCL 










100 


ns 


(LP-fall to SEG output) time 


tpdSLP 


V5 = -12.0 to -28.0 V 






4.5 


lis 


(FR to SEG output) delay time 


tpdSFR 


Cl = 100 pF 






4.5 


lis 
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SED1601 



EXAMPLE OF APPLICATION (SED1601) 



(for 200 X 640 DOT MATRIX LCD) 



YSCL 
SHL 




CD 




DI01 




DI02 


FR 



SHL 
DI01 

DI02 FR Ui 




200 X 640 DOT MATRIX 
LCD PANEL 



SEG 

--0 



EIO20EIO1 
SHL 



EI02(2)EI01 
_j SHL 

CO o Q. CC 
X Q -J ■■ 



EI02(g)EI01 

_j SHL 

O B 



* Note: Be sure to connect a current limiter resistor. Also, connect decoupling capacitors (0.01 fiF) near pins Vss and V5 of each 
LSI for noise protection. 
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■ PAD LAYOUT (SED1 601 Daa) 



80F 51 F 

! 80 75 70 65 60 55 51 ! 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ V □ 










□ 


□ 


□ 


□ 


□ 


^ X, □ 


E (o>o) " g 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


^ 5 10 15 


20 25 30 1 


IF 


3bF 



40 



Chip Size 6.20mm x 4.59mm 

Pad Pitch 0.18mm (IVIIN.) 

Pad Dimension 0.1 mm x 0.1 mm 

Chip Thickness 0.4mm±0.025mm 
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■ PAD COORDINATES (SED1 601 Daa) 



raa NO. 


Pad Name 


V 
A 


Y 


1 




—2700 


—2120 


2 


otLa 1 


—2503 


—2120 


o 

o 




—2306 


—2120 


4 


cc/^o 


—21 09 


—2120 


5 




—1912 


—2120 


6 


obot> 


—1714 


—2120 


7 




—1534 


—2120 


8 




—1354 


—21 20 


9 


SEG8 


—1 1 74 


—2120 


10 


SEG9 


—994 


—2120 


1 1 


SEG10 


—813 


—2120 


12 


btC^ 1 1 


—633 


—2120 


13 




—453 


—21 20 


14 


o 


—273 


—21 20 


15 


OCr^i A 


—93 


—21 20 


1 D 


otUi o 


QQ 
OO 


OH on 


17 


obcilD 


268 


—2120 


18 


otcil / 


448 


—2120 


19 


OC/^ i Q 

bbo lO 


628 


—2120 


20 


obvji ly 


808 


—2120 


21 


obvja^cU 


989 


—21 20 


OO 


obvj^:! 




—2120 


d.O 


obvji^^^: 


■\ 0/1Q 

io4y 


oi or» 


OA 


ccrioo 
obvji<co 


1 odM 


oi oo 


25 


obvji<i4 


1709 


—2120 


26 


SEG25 


1907 


—2120 


27 


ocr^oc 
obci^iD 


2104 


—2120 


28 


obbi<d/ 


2301 


—2120 


d.\d 


OC<^OQ 

obvji^o 


2498 


—2120 


oU 


OC/^OQ 

obuiiiy 


2695 


—2120 


O 1 


SEG30 


2925 


— 1 oyo 




obvjio 1 


2925 


—1 669 


33 


SEG32 


2925 


—1443 


34 


obooo 


2925 


—1217 


OO 


OCVJ104 




— 1 


36 


SEG35 


2925 


-811 


37 


SEG36 


2925 


-631 


38 


SEG37 


2925 


^50 


39 


SEG38 


2925 


-270 


40 


SEG39 


2925 


-90 



1 These pads are located at 
30, 51, and 80. 



raa iNio. 


Pad Name 


A 


V 
Y 


A 1 

41 


obiji4U 


OQOK 


yu 


4^ 


oC:va4 1 


OQOK 


07ry 


/10 

4o 


ccr:i/io 
obvj4<i: 


OQOC 


4o 1 


44 


ob<ji4o 


OQOC 


DO 1 


A K 

40 


ob<ji44 


OQOK 


QH i 
Ol 1 


4d 


<3bo4o 


OQOK 

dydo 


yyi 


Ay 
4/ 


CC/TS/IR 

oC:La4D 


OQOK 


i 0-l 7 


48 


OCOy17 

obv:j4/ 


2925 


1443 


4y 


otvji4o 


OQOc: 

dyidO 


1 Doy 


CO 

OU 


obvji4y 


OQOC 


loyt) 


O 1 


obooU 


(iDoO 


o-i on 


KO 


obvaOl 


<i4yo 


oi on 


KO 


ccrico 
ot:^o<i 


oom 
^OU 1 


OI on 
1^ 1 d\j 


04 


CC^KO 

obooo 


21 04 


Oi on 


KC 


Otvji04 


I yu/ 


oi on 


eft 
OD 


obvaoo 


1 7nQ 

1 /uy 


Oi on 


O/ 


obijOD 


1 KOQ 


oi on 


OO 


obvjaO/ 


1 04y 


OI on 


oy 


vDClJlOo 


1 1 RQ 

1 loy 


oi on 


du 


obvjOy 


yoy 


oi on 


Dl 


OtoDU 


oUO 


oi on 
d \d\j 


Kic. 


QP/^ft1 


ROQ 
D<iO 


d \d\j 


DO 


obUD^i 


44o 


01 on 
<c 1 d\j 


D4 


oboDo 


ORQ 


Oi on 


65 


oboD4 


88 


01 on 


DO 


obLaDO 


QO 

— yo 


01 on 


Of 


Cl=<^ftft 

oboDD 


070 


01 on 


Do 


CC/^R7 
OtOD/ 


A CO 
— 400 


01 on 




Otv3Do 


— DOO 


01 on 


7n 

/U 


oboDy 


O 

— Ol O 


01 on 


7-1 


C5tVJl/U 


— yy4 


01 on 
^ 1 d\j 


70 
Id. 


obo/ 1 


-1 i 7/1 


Oi on 


70 
1 O 


ccr^70 
obvja/^i 


— 1oo4 


Oi on 


"7 A 
/4 


obo/o 


— 1004 


Oi on 


75 


SEG74 


—1714 


2120 


76 


SEG75 


-1912 


2120 


77 


SEG76 


-2109 


2120 


78 


SEG77 


-2306 


2120 


79 


SEG78 


-2503 


2120 


80 


SEG79 


-2700 


2120 



corner: Pad Nos. 1 F, 30F, 51 F, and 80F. 



raa INO. 


Pad Name 


Y 
A 


V 
Y 


Qi 
1 


Pino 


OQOC 


i QQft 

1 oyD 


QO 
0^ 


nn 
uu 


OQOC 


i RROk 
\ DDy 


QO 
00 


ni 


OQOC 
—diidO 


i /I/IO 
l44o 


o4 


no 


—2925 


i Oi 7 
\d \ 1 


00 


no 
Uo 


OQOC 
—diidO 


QQi 

yy 1 


OD 


U4 


OQOC 


Qi i 
01 1 


Ct7 


nc 
uo 


OQOC 


ROi 
DO 1 


QQ 
00 


Uo 


—2925 


/I Ci 
40T 


QQ 

oy 


n7 
U/ 


—2925 


07n 


Qn 

yu 


\/nn 
VUU 


OQOC 


on 

yu 


Qi 

yi 


\/cc 


OQOC 


on 
— yu 


QO 

y^i 


\/n 
VU 


OQOC 


07n 


QO 

yo 


\/o 
\d 


—2925 


A cn 
— 40U 


Q/l 

y4 


Vo 


—2925 


— DOl 


yo 


vo 


_OQ9C 

— ^yico 


—81 1 


96 


SHL 


-2925 


-991 


97 


XSCL 


-2925 


-1217 


98 


LP 


-2925 


-1443 


99 


FR 


-2925 


-1669 


100 


EI01 


-2925 


-1895 



*1 



Pad No. 


Pad Name 


X 


Y 


IF 


SEGO 


-2925 


-2120 


30F 


SEG29 


2925 


-2120 


51 F 


SEG50 


2925 


2120 


80F 


SEG79 


-2925 


2120 



have the same function as Pad Nos. 1 , 
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SED1606Doa/Dob 



CMOS LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1 606 is an 80-output segment (column) driver for use in combination with an SED1 635. It is provided 
with high-vision measure of the LCD display and adopts high speed inable chain system for low power 
operation and slim chip shape suitable for minimizing of the LCD panel. Also, low voltage operation of the 
logic power source suits a wide range of applications. 

■ FEATURES 

• LCD driver output number 80 

• Ultra-slim chip 

• Low current consumption 

• Low voltage operation -2.7V max. 

• Wide range of liquid crystal drive voltage -8 to -28V 

• High speed and low power data transfer is possible by adoption of the 4-bit bus inable chain system. 
Shift clock frequency: 

6.5MHz (at -2.7V) 
10.0MHz (at -4.5V) 

• Non-bias display off function 

• Pin selection of the output shift direction is available 

• Offset bias regulation of the liquid crystal power is possible depending on the Vdd level 

• Logic system power source -2.7 to -5.5V 

• Product shapes 
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BLOCK DIAGRAM 



oo 

-o- 
▲ 



079 

— O— 
A 



VO 
V5 



FR O- 

LP 0- 

Vss S>- 
Vdd ^ 



D0~D3 P= 



XSCL 
EI01 



80 bit 
LCD Driver 



Level Shifter 80 bit 



Latch 80 bit 



Data Register 80 bit 



Enable Shift Register 



V2 
V3 



SHL 
EI02 



490 



SED1606Doa/Dob 



TIMING DIAGRAM 



In case of 1/200 duty (an example) 

200 1 2 3 4 

LP 

Latch Data 
FR 



KZX X X X 



LP 



xsclJ~1_ 



199 200 1 2 3 199 200 1 

WJl^ 



X X X X X 



X X X 



nr 



D0toD7 20 X ^ X ^ X~ - X 20X 1 yC^ - X 20X 1X2X3 — - 1< 20 X 1 X 



ElO© 
ElO®' 

ElO® 



O to O indicate the cascade numbers of drivers. 
*ln case of ihigh speed data transfer, it is necessary to secure a longer 
XSCL cycle in the timing of the LP pulse insertion in order to maintain 
the specified value of LP XSCL (tm). 



LP 



Latch Data h l h l 



FR H 



Vddh 
V2 
V3 

GND 
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■ FUNCTIONS 

• Inable Shift Register 

The inable shift register is a bi-directional shift register wherewith the shift direction is determined by the SHL 
inputs and outputs of such shift register are used to store data bus signals to the data register. When inable 
signals are in the disable state, the internal clock signal and data bus are fixed to "L" to become the power 
save mode. 

When using multiple units of the segment driver, ElO terminals of each driver should be connected by the 
cascade connection and the ElO terminals of the top end driver should be connected to "Vdd". (Refer to the 
connection example). Since the inable control circuit automatically detects when all the 80-bit data are taken 
in and automatically transfers the inable signal, control signals from a controlling LSI are not needed. 

• Data Register 

This is a register for serial and parallel conversion of data bus signals by means of the inable shift register 
output. Consequently, the relations between the serial display data and segment outputs are determined 
independently from the shift clock input number. 

• Latcli 

It takes in the contents of the data register by means of the trailing edge trigger of the LP to transmit the output 
to the level shifter. 

• Level Shifter 

This is a level interface circuit to convert the voltage level of signals from logic level to LCD driving level. 

• LCD Driver 

It outputs the LCD drive voltage. 

Relations among data bus signals, alternating signals FR and the segment output voltage are given below. 



Data Bus 
Signals 


FR 


Output Voltage 


H 


H 


Vo 


L 


V5 


L 


H 


V2 


L 


V3 
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FUNCTIONS OF THE TERMINALS 



Terminal Name 



I/O 



Description 



Numbers of Pins 



O0~ 
079 



LCD driving segment (column) output 

The output level varies at the trailing edge of the LP. 



D0~D3 



Display data input 



XSCL 



Shift clock input of display data (trailing edge trigger) 



LP 



Latch pulse input of display data (trailing edge trigger) 



EI01 
EI02 



I/O 



Enable input and output 
Set to input or output depending on the SHL input level. 
The output is reset by the LP input and, after recieving 
80 bit data, it automatically rises to "H" 



SHL 



Shifting direction choice, and input/output controling input 

to the ElO terminal 

When data is input to (D3, D2, ....DO) 

terminals in the order of (a3, a2, a1 , aO) (b3,b2,b1 ,bO) 

(t2, t2, t1 , to), relations between data and 
segment outputs are as follows. 





Output 


ElO 


L 


79 


78 


77 




2 


1 





EI01 


EI02 


H 


a3 


a2 


a1 




t2 


t1 


to 


Output 


Input 


L 


to 


t1 


t2 




a1 


a2 


a3 


Input 


Output 



Note: Relations between the data and segment outputs 
are determined independent from the shift clock 
number. 



FR 



Input of the alternating signal of the LCD drive output 



Vdd, Vss 



Power 
source 



Power supply for the logics 



Vdd: OV 
Vss. -2.7- 



-5.5V 



Vo, V2, 
Vs, Vs 



Power 
source 



Power supply for the LCD driver circuit 

Vdd: OV V5: -8 ~ -28V 
Vdd > Vo > V2 6/9 Vs 
*1 3/9 Vs < V3 < Vs 



Total 



100 

(including NC4) 



*1 . Be sure to connect pairs of VO - V5 to respective LCD power sources. 
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PAD LAYOUT 



80 



75 



70 



65 



60 



55 



50 



85 



90 



95 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□ 
□ 
□ 

Y □ 

□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 

D1606DOB ° 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



(0,0) 



1001 



10 



15 



20 



25 



30 



Chip Size: 5.59mm x 3.50 mm 

Pad Pitch: 0.153mm (min) 
Chip Thickness: 0.400mm (A! pad) 

0.525mm (Au bump) 

Au bump (for reference) 

Bump size: 1 1 7|Lim x 1 09|im ± 20ixm 
Bump height: 17~28M,m 
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■ PAD COORDINATES 



Pad No. 


Pad Name 


X 


Y 


Pad No. 


Pad Name 


X 


Y 


Pad No. 


Pad Name 


X 


Y 


1 





-2227 


-1578 


35 


34 


2622 


-871 


69 


68 


-537 


1578 


2 


1 


-2073 






36 


35 






-713 


70 


69 


-691 






3 


2 


-1920 






37 


36 






-554 


71 


70 


-846 






4 


3 


-1766 






38 


37 






-396 


72 


71 


-998 






5 


4 


-1612 






39 


38 






-238 


73 


72 


-1152 






6 


5 


-1459 






40 


39 






-79 


74 


73 


-1305 






7 


6 


-1305 






41 


40 






79 


75 


74 


-1459 






8 


O 7 


-1 152 






42 


41 






238 


76 


O 75 


-1613 






9 


8 


-998 






43 


42 






396 


77 


76 


-1766 






10 


9 


-845 






44 


43 






554 


78 


77 


-1920 






1 1 


10 


—891 






45 


44 






713 


79 


78 


-2073 






12 
13 


Oil 
O 12 


-537 
—384 






46 
47 


45 
O 46 






871 
1029 


80 
81 


79 
EI02 


-2227 
-2381 




r 


14 


13 


-230 






48 


47 






1188 


82 


DO 


-2622 


1346 


15 


14 


-76 






49 


48 


\ 


r 


1346 


83 


D1 






1192 


16 


15 


77 






50 


49 


2381 


1578 


84 


D2 






1039 


17 


16 


231 






51 


50 


2228 






85 


D3 






885 


18 


17 


384 






52 


51 


2074 






86 








732 


19 


18 


538 






53 


52 


1921 






87 








578 


20 


19 


692 






54 


53 


1767 






88 








424 


21 


20 


845 






55 


54 


1613 






89 








271 


22 


21 


999 






56 


55 


1460 






90 


VDD 






106 


23 


22 


1 152 






57 


56 


1306 






91 


VSS 






-58 


24 


23 


1306 






58 


57 


1152 






92 


VO 






-224 


25 


24 


1460 






59 


58 


9£ 


)9 






93 


V2 






-389 


26 


25 


1613 






60 


59 


845 






94 


V3 






-553 


27 


26 


1767 






61 


60 


692 






95 


V5 




r 


-718 


28 


27 


1921 






62 


b 61 


538 






96 


SHL 


-2611 


-885 






2074 






63 


62 


384 






97 


AoUL 






-1039 


30 


29 


2228 






64 


63 


231 






98 


LP 




i 


-1192 


31 


30 


2381 




r 


65 


b 64 


77 






99 


FR 






-1346 


32 


O 31 


2622 


-1346 


66 


b 65 


-76 






100 


EI01 


-2381 


-1578 


33 
34 


32 
O 33 


2622 
2622 


-1188 
-1029 


67 
68 


66 
b 67 


-230 
-384 




f 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Rating 



Parameters 


Codes 


Ratings 


Units 


Power voltage (1) 


Vss 


-7.0 ~ +0.3 


V 


Power voltage (1) 


Vs 


-30.0 ~ +0.3 


V 


Power voltage (3) 


Vo, V2, Vs 


Vs - 0.3 ~ Vdd +0.3 


V 


Input voltage 


Vi 


Vss - 0.3 ~ Vdd +0.3 


V 


Output voltage 


Vo 


Vss - 0.3 ~ Vdd +0.3 


V 


ElO output current 


l01 


20 


mA 


Working temperature 


Topr 


-40 ~ +85 


°C 


Storage temperature 1 


Tstg1 


-65- +150 





Note 1 . All the above voltages are based on Vdd = OV. 

Note 2. The storing temperature 1 specifies that of chips proper. 

Note 3. Voltage of VO, V2 and V3 should always be maintained under a condition of Vdd > VO > V2 > V3 > V5. 



Vdd 



Vss 




-28V 



V3 



V5 



Note 4. When logic power becomes floating state or if Vss = -2.6 or beyond while the LCD driver power source is being applied, 
the LSI may be permanently damaged and avoid such circumstances. 

Pay extra attention to the power sequence at times of turning on and turning off the power supply. 
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Unless otherwise designated, Vdd = VO = OV, Vss = -5.0 ±10% and Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Applicable 
Pin 


Min 


Typ 


Max 


Unit 


Power voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended working 
voltage 


Vs 


_ 


Vs 


-28.0 




-12.0 


V 


Operable voltage 


Vs 


Function 


Vs 


— 


— 


-8.0 


V 


Power voltage (2) 


Vo 


Recommended value 


Vo 


Vdd -2.5 


— 


Vdd 


V 


Power voltage (3) 


V2 


Recommended value 


V2 


V2 


3/9 Vs 




V 


Power voltage (4) 


V2 


Recommended value 


Va 


Vs 




6/9 Vs 


V 


High level input voltage 


VlH 


Vss= 2.7- 5.5V 


EI01, EI02, FR 
D0-D3, XSCL 


0.2VGC 


— 


— 


V 


Low level input voltage 


ViL 






SHL, LP, 






0.8Vss 


V 


High level output voltage 


VOH 


Vss = 2.7 - 


loH = -0.6mA 


EI01, E102 


Vdd - 0.4 






V 


Low level output voltage 


Vol 


5.5V 


loL = 0.6mA 






— 


0.4 


V 


Input leak current 


Ili 


Vss < ViN< Vdd 


D0-D3, LP, FR 
XSCL, SHL 






2.0 


[lA 


Input Output leak current 


Ili/o 


Vss<Vin<Vdd 


EI01, EI02 






5.0 


|iA 


Rest current 


Iss 


Vs = 28.0- -14.0V 
ViH = GND, ViL = GND 


Vss 


— 


— 


25 


^lA 


Output resistance 


RSEG 


AVoN=0.5V,Ta = 25°C 
Vs = -20.0V V3= 13/15 Vs 
V2 = 2/15 Vs VO = Vdd 


- 79 




1.2 


1.6 


KQ 


Average operating current 
consumption (1) 


Iss 


Vss = +5.0V, ViH = Vdd 
ViL = Vss, fxscL = 2.69MHz 
fLP = 16.8KHz, fFR = 70Hz 
input data: Diced display 
no-load 


Vss 




0.10 


0.2 


mA 






Vss = +3.0V 

Other conditons are the 

same as with Vss = -5V 






0.7 


0.15 




Average operating current 
consumption (2) 


Is 


Vss + 5.0V, Vo = O.OV 

V2 = +9.30V, V3= -18.6V, 

Vs = +28.0V 

Other conditions are 

the same as with the item Iss. 


Vs 




0.05 


0.04 


mA 


Input terminal capacity 


CI 


Freq. = 1 Mhz 

Ta = 25°CXSCL,SHL 


D0-D3, LP, FR 






8 


PF 


I/O terminal capacity 


Ci/0 


chips proper 




EI01, EI02 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 



FR 

LP 

XSCL 

D0~D3 

EI01,2 
(IN) 



ViH = 0.2xVss 
ViL = 0.8xVss 



-tLD- 



-tDS-^^ 



toH- 



- tWLH - 



tDF 



-tLH- 



- twCH 



-te- 



- tsUE 



-twCL-^l 



Vss = -5.0V ± 0.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 




100 




ns 


XSCL high level pulse duration 


twCH 




30 




ns 


XSCL low level pulse duration 


twCL 




30 




ns 


Data setup time 


tos 




20 




ns 


Data hold time 


tOH 




10 




ns 


XSCL ^ LP rise time 


tLD 









ns 


LP -> XSCL fall time 


tm 




40 




ns 


LP high level pulse duration 


tWLH 


*3 


40 




ns 


FR delay allowance 


tDF 




-900 


+900 


ns 


ElO setup time 


tsUE 




35 




ns 
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Vss = -4.5V to 2.7V, Ta = -40 to 85°C 



1 ai cii 1 idci 


oyi 1 luui 


vyUI lUI IIUI lo 


Min 


Max 


Units 


XSCL cycle 


tc 


Vss = -2.7V *1 


153 




ns 


Vqq - -3 OV *2 


133 


XSCL hinh IpvpI nul^p duration 






50 




ns 


XSCL low level pulse duration 


twCL 




50 


— 


ns 


Dfltfl <?pti in timp 
Lydio. odLi|.y III 1 ic; 


— — 




30 




ns 


Data hold timp 






15 




ns 


XSCL -> LP rise time 


tLD 







— 


ns 


LP -> XSCL fall time 


tLH 


Vss = -2.7V 


75 




ns 


Vss = -3.0V 


65 


LP high level pulse duration 


tWLH 


Vss = -2.7V *3 


75 




ns 


Vss = -3.0V *3 


65 


FR delay allowance 


tDF 




-900 


+900 


ns 


ElO setup time 


tsUE 


Vss = -2.7V 


60 




ns 


Vss = -3.0V 


51 



Notes: *1. 6.5MHz equivalence 

*2. 7.5MHz equivalence 

*3. twLH specifies the time when LP is "H" and, at the same time, XSCL is "L". 

*4. The input signal tr, tt is fixed to 20ns. 

*5. High-speed operation of the shift clocks (XSCL) should only be made under a condition of tr or 1 < {tc - (tocL + tsuE)}/2 
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o Output Timing Characteristics 



FR 
LP 
XSCL 

EI0i,2 
(OUT) 

Oh 
(SEG) 



ViH = 0.2xVss 
ViL = 0.8xVss 



-tpRSD- 



tER 



toCL 



1: 



tLSD- 



VoH = 0.2xVss 
VoL = 0.8xVss 

Vn-0.5 
Vn + 0.5 



Vdd = -5.0 ± 5%V, V5 = -12.0 to -28.0V 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


Cl= 15pf 




90 


ns 


ElO output delay time 


toCL 


(ElO) 




55 


ns 


LP -> SEG output delay time 


tLSD 


Cl=100 pf 




200 


ns 


FR SEG output delay time 


tPRSD 


(0 n) 




400 


ns 



Vdd = -4.5 to -2.7V, V5 = -12.0 to -28.0V 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


CL = 15pf 
(ElO) 






150 


ns 


ElO output delay time 


toCL 


Vss = -2.7V 




88 


ns 


Vss = -3.0V 




77 


ns 


LP -> SEG output delay time 


tLSD 


Cl= 100 pf 




400 


ns 


FR SEG output delay time 


tPRSD 


(0 n) 




800 


ns 



Notes: *1 . The input signal tr, tf is fixed to 20ns. 

*2. High speed operation of the shift clocks (XSCL) should be made only under a condition of t or tf < {tc - (tocL + tsuE)}/2. 
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CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

• CMOS 128-Bit Segment Driver 

• High Voltage Resistant Output 

• 1/100 to 1/300 in Display Duty 

• CMOS High Voltage Resistant Process 



DESCRIPTION 



The SED1 620 is a 1 28 output dot matrix LCD segment (column) driver for driving higli-capacity LCD panels 
at duty cycles higher than 1/1 00 (up to 1/300). The LSI has a wide range of LCD driving voltages. Due to the 
architecture of the SED1 620, the LCD driving voltage VO is isolated from Vdd supply. This provides the ability 
to adjust the offset bias independently of Vdd. These unique features allow the SED1 620 to interface with a 
variety of LCD panels. The SED1620 does not require a controller to output an enable signal to implement 
daisy chain technology. This provides for easy interfacing with the LCD controllers such as the SED1330, 
SED1335, SED1351 or the SED1341. 

The SED1620 is used in conjunction with the SED1610 (86 row driver) or the SED1630 (68-bit row driver) 
and SED1631 (100 row driver), SED1632 (86-row driver), SED1633 (100-row driver), SED1634 (100-row 
driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 128-bit segment (column) driver 

• High-speed 4-bit bus 

• Duty cycle 1/100 to 1/300 

• Shift clock frequency 4MHz max 

• Ability to adjust offset bias of the LCD source from 
Vdd 



• Daisy chain enable support 

• No enable signal by controller is required 

• Wide range of LCD voltage .... -12V to -28V 

• Supply voltage 5.0V ±10% 

• Package Al pad chip (Doa) 

for chip on glass 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1631 100 



DO - D3 



XSCL 



LP, FR 



YSCL 



YD 

□ 



SED1620 



SED1631 100 





SED1620 




— ► 


► 



128 



128 



SED1620 



384 SEG X 200 COM 
DUTY: 1/200 
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BLOCK DIAGRAM 



SHL 



FRR 

FRL ' 



Control 



1 

-o — o- 



127 



Enable Control Driver 
128 bits 



Level Shifter 128 bits 



Register 2 128 bits 



Register 1 126 bits 



Voltage Control — ' 
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I PIN DESCRIPTION 



Pin Name 



Function 



SEGO to SEG127 



LCD driving segment (column) outputs 
Each output changes at the falling edge of LP 



DOR to D3R 
DOL to DSL 



Display data inputs 



XSCLR, XSCLL 



Shift clock of display data (falling edge trigger). 



LPR, LPL 



Latch pulse of display data (falling edge trigger). 



ER, EL 



Enable I/O, which is controlled by SHL input. Output is reset by LP, and automatically 
falls when 128 bits of data are taken in 



SHL 



I/O terminal configuration and register 1 shift direction select input. 



SHL 


DOR to 
DSR 


DOL to 
DSL 


XSCLR 


XSCLL 


LPR 


LPL 


ER 


EL 


FRR 


FRL 


H 





1 





1 





1 





1 





1 


L 


1 





1 





1 





1 





1 






SHL = H 



SEGO -127 


127 


126 


125 


124 


123 


4 


3 


2 


1 





Data 


z 


y 


X 


w 


V 


e 


d 


C 


b 


a 


SHL = L 


SEGO -127 


127 


126 


125 


124 


123 


4 


3 


2 


1 





Data 


a 


b 


c 


d 


e 


V 


w 


X 


y 


z 



FR 



AC signal of LCD driving outputs. 



Vdd, Vss 



Logic circuit power. Vdd: V (GND) 
Vss: -5.0 V 



V1, V2, V3, V5 



LCD driving power. V5: -12 to -28 V 

Vdd > VO > V2 > VS > V5 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vdd = V) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


V5 


-30.0 to +0.3 


V 


Supply voltage (2) 


VO, V2, V3* 


V5 -0.3 to +0.3 


V 


Input voltage (1) 


Vi 


Vss -0.3 to +0.3 


V 


Output voltage (1) 


Vo 


Vss -0.3 to +0.3 


V 


Output current (1) 


lo 


20 


mA 


Output current (2) 


lOSEG 


20 


mA 


Allowable power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-55 to +150 


°C 



* VO, V2 and V3 must always satisfy the condition Vdd > VO > V2 > V3 > V5. 
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• DC Electrical Characteristics 

(Unless otherwise specified, Vdd = VO = V, Vss = -5.0 V ± 10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Pin 


Min 


Typ 


Max 


Unit 


Operating voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-4.5 


V 


Recommended op. voltage 
Minimum operating voltage 


V5 




V5 


-28.0 


— 


-12.0 
-8.0 


V 


Operating voltage (2) 




Recommended value 


VO 


-2.5 







V 


Operating voltage (3) 


V2 


Recommended value 


V2 


3/9-V5 




VO 


V 


Operating voltage (4) 


V3 


Recommended value 


V3 


V5 




6/9.V5 


V 


"H" input voltage 


\/iu 
VIH 




EI01, EI02, 
XSCL, LP, 
DO to D3, 
FR, SHL 


n o\/oo 
U.icVSS 






V 


"L" input voltage 


ViL 








0.8VSS 


V 


"H" output voltage 


VOH 


loH = -0.6 mA 


EI01, EI02 


-0.4 


— 




V 


"L" output voltage 


Vol 


lOL = 0.6 mA 


— 


— 


Vss+0.4 


V 


Input leakage current 


ILI 


^ \/i ^ r\\i 
vss < VI < U V 


DO to D3, LP 

XSCL, SHL, FR 








|LlA 


Ili/0 


Vss < Vi < V 


EI01, EI02 






5.0 


jaA 


Stand-by current 


IDDS 


V5 = -12.0 to -28.0 V 
ViH = Vdd, Vil = Vss 


Vdd 


— 




25 


^lA 


Output resistance 


RSEG 


|AVonI = 0.5V V5 -14.0V 


SEGO to 
SEG127 




2.0 


4.5 


V£l 


Current dissipation (1) 


ISS01 


Vss = -5.0 V, ViH = Vdd, 

Vil = Vss, 

fxscL= 1.92 MHz., 

fLP = 12kHz, 

Frame period = 60 Hz; 

Input data: Inverted bit 

by bit; No-load 


Vss 


— 


180 


500 


|llA 


Current dissipation (2) 


ISS02 


Vss = -5.0 V, V2=-4.0V 
V3 = -16.0 V, V5 = -20.0 V 
All other conditions are 
same as lssoi 


V5 




80 


160 


fiA 


Input capacitance 


Cl 


Ta = 25°C 


do to D3, LP 

XSCL, SHL, FR 






8.0 


PF 


Ci/0 


EI01, EI02 






15.0 


PF 
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• AC Electrical Characteristics 



(Vss = -5.0 V ±1 0%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


XSCL period 


tCCL 


tr, tf < 10 ns 


250 


— 


— 


ns 


XSCL "H" pulse width 


tWCLH 




100 


— 


— 


ns 


XSCL "L" pulse width 


tWCLL 




100 


— 


— 


ns 


Data setup time 


tos 




80 


— 


— 


ns 


Data hold time 


tDH 




60 


— 


— 


ns 


XSCL-rise to LP-rise time 


tLD 







— 


— 


ns 


XSCL-fall to LP-fall time 


tSL 




100 


— 


— 


ns 


LP-rise to XSCL-rise time 


tLS 




100 


— 


— 


ns 


LP-fall to XSCL-fall time 


tLH 




100 


— 


— 


ns 


LP "H" pulse width 


tWLPH 




100 


— 


— 


ns 


LP "L" pulse width 


tWLPL 




260 


— 


— 


ns 


Allowable FR delay time 


tDFR 




-500 


— 


500 


ns 


Enable "H" setup time 


tsuEIH 




70 


— 


— 


ns 


Enable "H" hold time 


thEIH 




40 






ns 


Enable "L" setup time 


tsuEIL 











ns 


Enable "L" hold time 


thEIL 











ns 


Input signal rise time 


tr 








150* 


ns 


Input signal fall time 


tf 








150* 


ns 



* Note: The specifications for trand tf are provided to prevent a malfunction which may occur when noise is mixed with a slow- 
down signal. To assure high-speed XSCL, both trand tf must satisfy the following relation: 

tr tf< ~ (twCLH + twCLL) 

2 
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• Timing Chart 
o Input Timing 



FR 
LP 

XSCL 
DO to D3 
output (i) 

ER 
EL 



X 



J" jiR : : : : nm: : : : jma: : : : fJiTL 



-©- 



V 



output® 



FR 
LP 

XSCL 

DO to D3 

ER 
EL 



(T) through (5) each show a cascade number of the driver. 

1 



V,H = 0.2 Vss 
V,L=0.8 Vss 



"^twLPH-^ 



tlDh-H ^ tLS ► — tLH- 



^tf 



ix: 



thEIL 



tLS- 
^tsL-^ 



■ twLPL- 



- tsuEIH - 



f 



"twCLL""*" 



X 



tsuEIL 
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o Output Timing 



FR 
LP 

XSCL 

ER 
EL 

SEG output 



X 



V 



IpdEOLLP 



f 



V,H = 0.2 Vss 
V,L=0.8Vss 



-^tpdSLP-^ 



■pdEOHCL* 



tpdSFR 



■pdEOLCL* 



VoH = 0.2 Vss 
Vol =0.8 Vss 



XVn -0.£ 
Vn +Q.i 



XI 



Vn = VO, V2, V3, V5 



(Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


(LP-rise to disable) time 


tpdEOLLP 


XSCL = "L" 








100 


ns 


(XSCL-fall to disable) time 


tpdEOLCL 


LP = "H" 


Cl= 15pF 






100 


ns 


(XSCL-fall to enable) time 


tpdEOHCL 










100 


ns 


(LP-fall to SEG output) time 


tpdSLP 


V5 = -12.0 to -28.0 V 






4.5 


lis 


(FR to SEG output) delay time 


tpdSFR 


Cl=100 pF 






4.5 


|IS 


(I/O to 0/1) delay time 




CL=15pF* 






30 


IIS 



* Except for ER and EL 
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I EXAMPLE OF APPLICATION (SED1620Doa) 



(for 200 X 640 DOT MATRIX LCD) 



YSCL 
SHL 




(1) 


DI01 




DI02 


FR 




200 X 640 DOT MATRIX 
LCD PANEL 



EI02(2)EI01 - 

_i «^ SHL - 
O 2 

W o Q. DC 
X Q -I UL 



127-j-|---0 

^ EI02(8)EI01 
S _i ^ SHL 

5 CO S Q_ Qc 
jj X Q -J U- 



Note: * Be sure to connect a current limiter resistor. Also, connect decoupling capacitors (0.01 \Lf) near pins 
Vss and V5 of each LSI for noise protection. 
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■ PAD LAYOUT 




Opening 



Chip name D1 620DOA (Aluminum pattern) 



Chip size 10.5 x 3.88mm 

Ciiip tliicl<ness 0.25 ±0.03mm 

Pad size 0.1 1 x 0.1 1 mm (Opening) 

Pad pitch IVIin. 0.125mm 



■ PAD COORDINATES 



Pad 


X 


Y 


Pad 


X 


Y 


Pad 


X 


Y 


No. 


Name 


(urn) 


im) 


No. 


Name 


(|xm) 


(|im) 


No. 


Name 


(fim) 


{^lm) 


1 


NC 


4893 


1793 


52 


SEG41 


-2278 


1793 


103 


SEG92 


-1523 


-1793 


2 


Vdd 


4138 


1793 


53 


SEG42 


-2404 


1638 


104 


SEG93 


-1397 


-1638 


3 


EL 


3886 


1638 


54 


SEG43 


-2530 


1793 


105 


SEG94 


-1272 


-1793 


4 


DOL 


3760 


1793 


55 


SEG44 


-2655 


1638 


106 


SEG95 


-1146 


-1638 


5 


D1L 


3635 


1638 


56 


SEG45 


-2781 


1793 


107 


SEG96 


-1020 


-1793 


6 


D2L 


3509 


1793 


57 


SEG46 


-2907 


1638 


108 


SEG97 


-894 


-1638 


7 


D3L 


3383 


1638 


58 


SEG47 


-3033 


1793 


109 


SEG98 


-768 


-1793 


8 


FRL 


3257 


1793 


59 


SEG48 


-3159 


1638 


110 


SEG99 


-643 


-1638 


9 


LPL 


3131 


1638 


60 


SEG49 


-3284 


1793 


111 


SEG100 


-517 


-1793 


10 


XSCLL 


3006 


1793 


61 


SEG50 


-3410 


1638 


112 


SEG101 


-391 


-1638 


11 


SEGO 


2880 


1638 


62 


SEG51 


-3536 


1793 


113 


SEG102 


-265 


-1793 


12 


SEG1 


2754 


1793 


63 


SEG52 


-3662 


1638 


114 


SEG103 


-139 


-1638 


13 


SEG2 


2628 


1638 


64 


SEG53 


-3788 


1793 


115 


SEG104 


-14 


-1793 


14 


SEG3 


2502 


1793 


65 


SEG54 


-3913 


1638 


116 


SEG105 


112 


-1638 


15 


SEG4 


2377 


1638 


66 


SEG55 


-4039 


1793 


117 


SEG106 


238 


-1793 


16 


SEG5 


2251 


1793 


67 


SEG56 


-4165 


1638 


118 


SEG107 


364 


-1638 


17 


SEG6 


2125 


1638 


68 


SEG57 


-4291 


1793 


119 


SEG108 


490 


-1793 


18 


SEG7 


1999 


1793 


69 


SEG58 


-4417 


1638 


120 


SEG109 


615 


-1638 


19 


SEG8 


1873 


1638 


70 


SEG59 


-4542 


1793 


121 


SEG110 


741 


-1793 


20 


SEG9 


1748 


1793 


71 


SEG60 


-4668 


1638 


122 


SEG111 


867 


-1638 


21 


SEG10 


1622 


1638 


72 


SEG61 


-4794 


1793 


123 


SEG112 


993 


-1793 


22 


SEG11 


1496 


1793 


73 


SEG62 


-4920 


1638 


124 


SEG113 


1119 


-1638 


23 


SEG12 


1370 


1638 


74 


SEG63 


-5046 


1793 


125 


SEG114 


1244 


-1793 


24 


SEG13 


1244 


1793 


75 


SEG64 


-5046 


-1793 


126 


SEG115 


1370 


-1638 


25 


SEG14 


1119 


1638 


76 


SEG65 


-4920 


-1638 


127 


SEG116 


1496 


-1793 


26 


SEG15 


993 


1793 


77 


SEG66 


-4794 


-1793 


128 


SEG117 


1622 


-1638 


27 


SEG16 


867 


1638 


78 


SEG67 


-4668 


-1638 


129 


SEG118 


1748 


-1793 


28 


SEG17 


741 


1793 


79 


SEG68 


-4542 


-1793 


130 


SEG119 


1873 


-1638 


29 


SEG18 


615 


1638 


80 


SEG69 


^417 


-1638 


131 


SEG120 


1999 


-1793 


30 


SEG19 


490 


1793 


81 


SEG70 


-4291 


-1793 


132 


SEG121 


2125 


-1638 


31 


SEG20 


364 


1638 


82 


SEG71 


-4165 


-1638 


133 


SEG122 


2251 


-1793 


32 


SEG21 


238 


1793 


83 


SEG72 


-4039 


-1793 


134 


SEG123 


2377 


-1638 


33 


SEG22 


112 


1638 


84 


SEG73 


-3913 


-1638 


135 


SEG124 


2502 


-1793 


34 


SEG23 


-14 


1793 


85 


SEG74 


-3788 


-1793 


136 


SEG125 


2628 


-1638 


35 


SEG24 


-139 


1638 


86 


SEG75 


-3662 


-1638 


137 


SEG126 


2754 


-1793 


36 


SEG25 


-265 


1793 


87 


SEG76 


-3536 


-1793 


138 


SEG127 


2880 


-1638 


37 


SEG26 


-391 


1638 


88 


SEG77 


-3410 


-1638 


139 


XSCLR 


3006 


-1793 


38 


SEG27 


-517 


1793 


89 


SEG78 


-3284 


-1793 


140 


LPR 


3131 


-1638 


39 


SEG28 


-643 


1638 


90 


SEG79 


-3159 


-1638 


141 


FRR 


3257 


-1793 


40 


SEG29 


-768 


1793 


91 


SEG80 


-3033 


-1793 


142 


D3R 


3383 


-1638 


41 


SEG30 


-894 


1638 


92 


SEG81 


-2907 


-1638 


143 


D2R 


3509 


-1793 


42 


SEG31 


-1020 


1793 


93 


SEG82 


-2781 


-1793 


144 


D1R 


3635 


-1638 


43 


SEG32 


-1146 


1638 


94 


SEG83 


-2655 


-1638 


145 


DOR 


3760 


-1793 


44 


SEG33 


-1272 


1793 


95 


SEG84 


-2530 


-1793 


146 


ER 


3886 


-1638 


45 


SEG34 


-1397 


1638 


96 


SEG85 


-2404 


-1638 


147 


Vdd 


4138 


-1793 


46 


SEG35 


-1523 


1793 


97 


SEG86 


-2278 


-1793 


148 


SHL 


4264 


-1638 


47 


SEG36 


-1649 


1638 


98 


SEG87 


-2152 


-1638 


149 


Vss 


4389 


-1793 


48 


SEG37 


-1775 


1793 


99 


SEG88 


-2026 


-1793 


150 


VO 


4515 


-1638 


49 


SEG38 


-1901 


1638 


100 


SEG89 


-1901 


-1638 


151 


V2 


4641 


-1793 


50 


SEG39 


-2026 


1793 


101 


SEG90 


-1775 


-1793 


152 


V3 


4767 


-1638 


51 


SEG40 


-2152 


1638 


102 


SEG91 


-1649 


-1638 


153 


V5 


4893 


-1793 



Note: 1 . NC : Not connected 



2. 2 pads Vdd are supplied, and should be used to reduce the 
power source impedance 
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■ DESCRIPTION 

The SED1 640 is an 80-output dot matrix LCD segment (column) driver for driving high-capacity LCD panels 
at duty cycles higher than 1/100 (up to 1/300). The LSI has a wide range of LCD driving voltages. The offset 
bias regulation of the liquid crystal power is possible depending on the Vdd level. These unique features allow 
the SED1 640 to interface with a variety of LCD panels. The device does not require a controller to implement 
an enable daisy chain technology. 

The SED1 640 is used in conjunction with the SED1 651 (1 00-output row driver) or the SED1 635 (1 00-bit row 
driver) to drive a large-capacity dot matrix LCD panel. 



■ FEATURES 

• Low-power CMOS technology 

• 80-bit segment (column) driver 

• High-speed 4-bit bus 

• Duty cycle 1/100 to 1/300 

• Unbiased display off function 

• Shift clock frequency 10MHz max 

• Ability to adjust offset bias of the LCD source from 
Vdd 



• Daisy chain enable support 

• Pin selection of the output shift direction 

• LCD voltage -8 to -28V 

• Supply voltage 2.7 to 5.5V 

• Package Slim DIE (Dob) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1635 100 



SED1635 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 



100 



V \r V 



SED1640 



80 



SED1640 



SED1640 



80 



80 



SED1640 



80 



320 SEG X 200 COM 
DUTY: 1/200 
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BLOCK DIAGRAM 



VO (> 



V5 <> 



FR 



DSPOFF 
LP 

Vss 
Vdd 

D0~D3 



XSCL 
EI01 



OO 



LCD Driver 
80 bit 



80-bit Level Shift 



80-bit Latch 



079 

— <) — 



80-bit Data Register 



Enable Shift Register 



-<> V2 



-<> V3 



SHL 
EI02 
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■ BLOCK DESCRIPTION 
• Enable Shift Register 

The enable shift register is a bi-directional shift register where the direction of the shift is selected by the SHL 
input. The output of this shift register is used to store the data bus signals in the data register. 

When the enable signal is in a disable state, the internal clock signal and data bus are fixed at "L", placing 
the chip in power save mode. 

When multiple segment drivers are used, the ElO terminals of the various drivers are cascade connected and 
the ElO terminal of the first driver is connected to Vdd. 

The enable control circuit automatically senses and sends the enable signal when 80 bits worth of data have 
been received, eliminating the need for a control signal from the control LSI. 



• Data Register 

This is a register to convert the data bus signal from serial to parallel using the output of the enable shift 
register. Consequently, the relationships between the serial display data and the segment output are 
determined independently of the shift clock input number. 



• Latch 

The latch receives the contents of the data registers when triggered by the falling edge of the LP, and outputs 
them to the level shifter. 



• Level Shifter 

The level shifter is a level interface circuit which converts the signal voltage level from a logic circuit level to 
the LC driver voltage level. 



I 



• LCD Driver 

The LCD driver outputs the LC drive voltage. 

The relationship between the data bus signal, the AC signal FR, and the segment output voltage is as follows: 



DSPOFF 


Data Bus Signal 


FR 


Output Voltage 


H 


H 


H 


VO 


L 


V5 


L 


H 


V2 


L 


V3 


L 






VO 
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I PIN DESCRIPTION 



Pin Name 



I/O 



Function 



No. of Pins 



OO to 079 



LCD drive segment output; tlie output clianges at the 
LP falling edge. 



80 



DO to D3 



Display data input 



XSCL 



Shift clock input of display data (falling edge trigger) 



LP 



Latch pulse input of display data (falling edge trigger) 



EI01 



I/O 



Enable I/O 



EI02 



The terminals are set to the input or output according to 
the SHL input signal level. The output is reset by LP 
input. When the 80-bit data is read, the signal automati- 
cally goes high. 



SHL 



Used for shift direction selection and I/O control output 
of ElO terminal. 

If data sets (a, b, c, d) (e, f, g, h) ... (w, x, y, z) are entered 
in this sequence in terminals (D3, D2, D1 , DO), the data 
and segment output are processed as follows: 



SHL 


Output 


ElO 


79 


78 


77 




2 


1 





EI01 


EI02 


L 


a 


b 


c 




X 


y 


z 


Output 


Input 


H 


z 


y 


X 




c 


b 


a 


Input 


Output 



Note: The relationship between the data and segment 
output is determined regardless of the number of 
shift clocks. 



FR 



I 



AC conversion signal input of LCD drive output 



Vdd, Vss 



Power supply 



Logic power supply Vdd : OV, Vss: -2.7 to -5.5Vdc 



VO, V2, V3, V5 



Power supply 



Power supply for LCD drive circuit 
Vdd: OV V5: -8 to -28Vdc 

Vdd > VO > V2 > 6/9 V5 
*1 3/9 V5 > V3 > V5 



DSPOFF 



Forced blank input 

When the signal level is low, the output is forcibly set to 
VO level. 

Note: if this function is used, the SED1631 cannot be 
used as a pair. 



*1 . A pair of VO to V5 must always be connected to their dedicated LCD power supplies. 



Total: 107 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Rating 


Unit 


Power voltage (1) 


Vss 


-7.0 to +0.3 


V 


Power voltage (2) 


V5 


-30.0 to +0.3 


V 


Power voltage (3) 


VO, V2, V3 


V5 - 0.3 to Vdd + 0.3 


V 


Input voltage 


VI 


Vss - 0.3 to Vdd + 0.3 


V 


Output voltage 


VO 


Vss - 0.3 to Vdd + 0.3 


V 


ElO output current 


101 


20 


mA 


Operating temperature 


TOPR 


-40 to +85 


°G 


Storage temperature 1 


TSTG1 


-65 to +150 


°C 


Storage temperature 2 


TSTG2 


-55 to +100 





Notes: 

1 . All voltages are based on Vdd = OV. 

2. Storage temperature 1 defines the storage temperature of the separate chip, and storage temperature 2 defines the TAB 
mounted chip. 

3. The VO, V2 and V4 voltages must always satisfy the following: 

Vdd > VO > C2 > C3 > V5 

Vdd 
VO 
V2 

V3 
V5 

4. If the logic power supply is floating or if it exceeds Vss = -2.6Vdc when the LCD drive is powered, the LSI may be destroyed 
permanently. Care must be taken especially when the system power supply is turned on or off. 



Vss 



-5V| 



-28V 
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• DC Characteristics 

Vdd = VO = OV, Vss = -5.0 Vdc ± 10%, Ta = -40 to +85°C unless otherwise specified. 



Parameter 


Symbol 


Conditions 


Pin Name 


Min 


Typ 


Max 


Unit 


Power voltage 1 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended 
operating voltage 


V5 


Vss = -2.7 to -5.5Vdc 


V5 


-28.0 


— 


-12.0 


V 


Operation voltage 


V5 


Function 


V5 




— 


-8.0 


V 


Power voltage 2 


VO 


Recommended value 


VO 


Vdd - 2.5 




Vdd 


V 


Power voltage 3 


V2 


Recommended value 


V2 


3/9 X V5 






V 


Power voltage 4 


V3 


Recommended value 


V3 


V5 




6/9 X V5 


V 


High-level input current 


VlH 


Vss = -2.7 to -5.5Vdc 


EI01, EI02, 
FR, DO to D3, 
XSCL, SHL, 
LP, DSPOFF 


0.2 X Vss 


— 




V 


Low-level input current 


ViL 


— 


— 


0.8 X Vss 


V 


High-level output current 


VOH 


Vss = 2.7 
to 5.5V 


loH = 0.6mA 


EI01, EI02 


Vdd — 0.4 






V 


Low-level output voltage 


Vol 


loL = 0.6mA 




— 


Vss + 0.4 


V 


Input leakage current 


ILI 


Vss < ViN < Vdd 


DO to D3, LP, 

FR, XSCL, 
SHL, DSPOFF 


— 


— 


2.0 


liA 


input/output leakage 
current 


Ili/o 


Vss < ViN < Vdd 


EI01, EI02 


— 


— 


5.0 




Static current 


Iss 


V5 = -28.0 to -14.0Vdc 
ViH = Vdd, Vil = Vss 


Vss 






25 


laA 


Output 
resistance 


RSEG 


AVON = 0.5, V5 = -20.0V, V3 = 
13/15xV5,V2 = 2/15xV5,V0 = 
-Vbb 


OO to 079 


— 


1.5 


2.5 


KQ 


Deviation in chip 
ON resistance 


ARSEG 


AVON = 0.5 

V0 = +36.0V, 1/24 


OO to 0159 






90 


Q 


Operating current (1) 


Iss 


Vss = -5.0Vdc, ViH = 
Vdd, Vil = Vss, fxscL = 
2.69MHz, fLP = 
16.8KHZ, fFR = 70Hz, 
Input data: Stripe 
display, no load 


Vss 


— 


0.10 


0.2 


mA 


Vss = -3.0Vdc, other 
conditions as above 


Vss 


— 


0.07 


0.15 


mA 


Operating current (2) 


l5 


VO = O.OV, Vss = -5.0V, 
V3 = -18.6Vdc, V2 = - 
9.3Vdc, V5 = -28.0Vdc, 
others as for Iss 


V5 




0.02 


0.05 


mA 


Input capacitance 


Ci 


Freq. = 1MHz,Ta = 25°C 
separate chip 


DO to D3, LP, 
FR, XSCL, SHL, 
DSPOFF 






8 


PF 


Input/output capacitance 


Ci/o 


EI01, EI02 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 



FR 

LP 

XSCL 

DO ~D3 

EI01,2 
(IN) 




-twLH- 



tDF 



-tLH- 



-•-twCH-^ 



-tc- 



- tsUE - 



-twCL 



XI 



Vss = -5.0V ± 0.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL cycle time 


tc 




100 




ns 


XSCL high-level pulse width 


tWCH 




30 




ns 


XSCL low-level pulse width 


tWCL 




30 




ns 


Data setup time 


tDS 




30 




ns 


Data hold time 


tDH 




20 




ns 


XSCL to LP rise time 


tLD 









ns 


LP to XSCL fall time 


tLH 




40 




ns 


LP high-level pulse width 


tWLH 


*3 


40 




ns 


FR delay allowance time 


tDF 




-900 


+900 


ns 


ElO setup time 


tSUE 




35 




ns 


Vss = -4.5 to -2.7V, Ta = -40 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL cycle time 


tc 


Vss = -2.7V *1 


153 




ns 


Vss = -3.0V *2 


133 




ns 


XSCL high-level pulse width 


tWCH 




50 




ns 


XSCL low-level pulse width 


tWCL 




50 




ns 


Data setup time 


tDS 




50 




ns 


Data hold time 


tDH 




30 




ns 


XSCL to LP rise time 


tLD 









ns 


LP to XSCL fall time 


tLH 


Vss = -2.7V 


75 




ns 


Vss = -3.0V 


65 




ns 


LP high-level pulse width 


tWLH 


Vss = -2.7V *3 


75 




ns 


Vss = -3.0V *3 


65 




ns 


FR delay allowance time 


tDF 




-900 


+900 


ns 


ElO setup time 


tSUE 


Vss = -2.7V 


50 




ns 


Vss = -3.0V 


40 




ns 



*1. Equivalent to 6.5MHz 
*2. Equivalent to 7.5MHz 



*3. "twLH" defines the time when LP is high and XSCL 
is low. 
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• AC Characteristics 

o Output Timing Characteristics 




Vss = -5.0V ± 0.5V, V5 = -12.0 to -28.0V 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


CL =15pP (ElO) 




90 


ns 


ElO output delay time 


tDCL 




55 


ns 


Delay time from LP to segment output 


tLSD 


Cl= 100pF 
(0...n) 




200 


ns 


Delay time from PR to segment output 


tFRSD 




400 


ns 


Vss = -4.5 to -2.7V, V5 = -1 2.0 to -28.0V 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


Cl = 
15pP 
(ElO) 






150 


ns 


ElO output delay time 


tDCL 


Vss = -2.7V 




95 


ns 


Vss = -2.7V 




85 


ns 


Delay time from LP to segment output 


tLSD 


Cl= 100pF 
(0...n) 




400 


ns 


Delay time from PR to segment output 


tFRSD 




800 


ns 
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• Timing Diagram (assuming 1/200 duty) (Tliis diagram is provided only as a reference) 



200 1 2 3 4 



1 2 3 



LATCH 

DATA A_ 



X X X X 



FR L 



X X X X ~r 



_r 



199 200 1 



X X X 



LP n_ 



xscL nd_r^Ln_n_- 
Do~D3 20 X 1 X 2 T^- - ~ir^ 1X^X3 - - X 20 X 1 X 2 r ^-- x 20 j-tt 

EIO® 
ElO® 
E\0(n) 



(1) to (n) indicate driver cascade numbers. 

* For higli-speed data transmission, it is necessary to lengthen the XSCL period in the LP 
pulse insertion timing to ensure the specified values of LP XSCL (tLH). 
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■ PAD LAYOUT 





95 90 85 80 75 70 


65 60 55 


50 45 


40 






□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ □ 




100 


□ 
□ 






□ 


35 










□ 




105 


B (0,0) 






□ 


30 




□ □□□ □ □□□ □□□ □ □ □ 


□ □ □ □ 


□ □ □ □ 


□ □□□ □ 






1 5 10 


15 


20 


25 






• Chip size 


11.59x1.40 mm 










• Pad pitch 


105 |Lim (IVlin) 










• Chip thickness 


..625 |im + 25^im 








(1) SED1640DOB Au bump specifications (reference) 










Bump size A 1 06 jim x 80 |im x 4 |im 


(Pad Nos. 


2 to 26) 




Bump size B 86 iiim x 91 |im x 4 iiim 


(Pad Nos. 


1 , 27, 37, 98) 


Bump size C 86 ^im x 68 |Lim x 4 |im 


(Pad Nos. 


28 to 36, 99 to 107) 


Bump size D 82 |Lim x 74 |im x 4 iim 


(Pad Nos. 


38 to 97) 




Bump height A to D 22.5 + 5.5|j,m 




(Pad Nos. 


1 to 107) 
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■ PAD COORDINATES 



Pad 
No. 


Pin 
Name 


X 


Y 


2 


VO 


-5345 


-541 


3 


V2 


-5164 


-541 


4 


V3 


-4984 


-541 


5 


V5 


-4594 


-541 


6 


Vss 


-4091 


-541 


7 


Dummy 


-3839 


-541 


8 


SHL 


-3587 


-541 


9 


Dummy 


-3065 


-541 


10 


Dummy 


-2828 


-541 


11 


Vdd 


-2590 


-541 


12 


DSPOFF 


-2086 


-541 


13 


PR 


-1583 


-541 


14 


LP 


-1079 


-541 


15 


XSCL 


1079 


-541 


16 


DO 


1583 


-541 


17 


D1 


2086 


-541 


18 


D2 


2590 


-541 


19 


Dummy 


3065 


-541 


20 


D3 


3587 


-541 


21 


Dummy 


3839 


-541 


22 


Vss 


4091 


-541 


23 


V5 


4594 


-541 


24 


V3 


4984 


-541 


25 


V2 


5164 


-541 


26 


VO 


5345 


-541 


27 


EI01 


5644 


-544 


28 


OO 


5644 


-426 


29 


01 


5644 


-320 


30 


02 


5644 


-215 


31 


03 


5644 


-109 


32 


04 


5644 


-4 


33 


05 


5644 


102 


34 


06 


5644 


207 


35 


07 


5644 


313 


36 


08 


5644 


418 


37 


09 


5644 


546 


38 


O10 


5269 


553 


39 


Oil 


5090 


553 


40 


012 


4912 


553 


41 


013 


4733 


553 



Pad 
No. 


Pin 
Name 


X 


Y 


42 


014 


4554 


553 


43 


015 


4376 


553 


44 


016 


4197 


553 


45 


017 


4019 


553 


46 


018 


3840 


553 


47 


019 


3661 


553 


48 


O20 


3483 


553 


49 


021 


3304 


553 


50 


022 


3126 


553 


51 


023 


2947 


553 


52 


024 


2768 


553 


53 


025 


2590 


553 


54 


026 


2411 


553 


55 


027 


2233 


553 


56 


028 


2054 


553 


57 


029 


1875 


553 


58 


O30 


1697 


553 


59 


031 


1518 


553 


60 


032 


1340 


553 


61 


033 


1161 


553 


62 


034 


982 


553 


63 


035 


804 


553 


64 


036 


625 


553 


65 


037 


447 


553 


66 


038 


268 


553 


67 


039 


89 


553 


68 


O40 


-89 


553 


69 


041 


-268 


553 


70 


042 


-447 


553 


71 


043 


-625 


553 


72 


044 


-804 


553 


73 


045 


-982 


553 


74 


046 


-1161 


553 


75 


047 


-1340 


553 


76 


048 


-1518 


553 


77 


049 


-1697 


553 


78 


O50 


-1875 


553 


79 


051 


-2054 


553 


80 


052 


-2233 


553 


81 


053 


-2411 


553 
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Pad 
No. 


Pin 
Name 


X 


Y 


82 


054 


-2590 


553 


83 


055 


-2768 


553 


84 


056 


-2947 


553 


85 


057 


-3126 


553 


86 


058 


-3304 


553 


87 


059 


-3483 


553 


88 


O60 


-3661 


553 


89 


061 


-3840 


553 


90 


062 


-4019 


553 


91 


063 


-4197 


553 


92 


064 


-4376 


553 


93 


065 


-4554 


553 


94 


066 


-4733 


553 


95 


067 


-4912 


553 


96 


068 


-5090 


553 


97 


069 


-5269 


553 


98 


O70 


-5644 


546 


99 


071 


-5644 


418 


100 


072 


-5644 


313 


101 


073 


-5644 


207 


102 


074 


-5644 


102 


103 


075 


-5644 


-4 


104 


076 


-5644 


-109 


105 


077 


-5644 


-215 


106 


078 


-5644 


-320 


107 


079 


-5644 


-426 


1 


EI02 


-5644 


-544 



THIS PAGE INTENTIONALLY BLANK 
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LCD SEGMENT DRIVER 

■ DESCRIPTION 

The SED1 648 is an 80-output dot matrix LCD segment (column) driver for driving high-capacity LCD panels 
at duty cycles higher than 1/100 (up to 1/300). The LSI has a wide range of the LCD driving voltages. The 
offset bias regulation of the liquid crystal power is possible depending on the Vdd level. These unique features 
allow the SED1648 to interface with a variety of LCD panels. The device does not require a controller to 
implement an enable daisy chain technology. 

The SED1 648 is used in conjunction with the SED1 651 (1 00-output row driver) or the SED1 635 (1 00-bit row 
driver) to drive a large-capacity dot matrix LCD panel. 



■ FEATURES 

• Low-power CMOS technology 

• 80-bit segment (column) driver 

• High-speed 4-bit bus 

• Duty cycle 1/100 to 1/300 

• Shift clock frequency 10 MHz max 

• Ability to adjust offset bias of the LCD source 
relative to Vdd 



• Daisy chain enable support 

• Pin selection of the output shift direction 

• LCD voltage -8 to -28V 

• Supply voltage 2.7 to 5.5V 

• Package Al pad slim DIE (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1651 



SED1651 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 



100 



100 



V V V 



SED1648 



V }f V 



SED1648 



160x200 dots 
DUTY: 1/200 
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BLOCK DIAGRAM 



VO 

V5 <> 



Vss s> 



Vdd 9 ► 



FR 9 



DSPOFF <> 



LP (? 



D3-D0 9 



XSCL Q 
EI01 6 



OO 



079 

-^:) — 



LCD Driver 
80 bits 




Level Shifter 
80 bits 




Latch 
80 bits 




Data Register 
80 bits 




Enable Shift Register 



-p V2 



V3 




SHL 
EI02 
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■ BLOCK DESCRIPTION 

• Enable Shift Register 

The enable shift register is a bidirectional shift register where the direction of the shift is selected by the SHL 
input. The output of this shift register is used to store the data bus signals in the data register. 

When the enable signal is in a disable state, the internal clock signal and data bus are fixed at "L", placing 
the chip in power save mode. 

When multiple segment drivers are used, the ElO terminals of the various drivers are cascade connected and 
the ElO terminal of the first driver is connected to Vdd. 

The enable control circuit automatically senses when 80 bits worth of data have been received, and sends 
the enable signal, thus eliminating the need for a control signal from the control LSI. 

• Data Register 

This is a register to convert the data bus signal from serial to parallel using the output of the enable shift 
register. Consequently, the relationships between the serial display data and the segment output is 
determined independently of the shift clock input number. 

• Latch 

The latch receives the contents of the data registers when triggered by the falling edge of the LP, and outputs 
them to the level shifter. 

• Level Shifter 

The level shifter is a level interface circuit which converts the signal voltage level from a logic circuit level to 
the LC driver voltage level. 

• LCD Driver 

The LCD driver outputs the LC drive voltage. 

The relationship between the data bus signal, the AC signal FR, and the segment output voltage Is as follows: 



DSPOFF 


Data 
Bus Signal 


FR 
Voltage 


Output 




H 


H 


VO 


H 


L 


V5 


L 


H 


V2 




L 


V3 


L 






VO 
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■ PIN DESCRIPTION 



Pin Name 



I/O 



Function 



No. of 
Pins 



OO to 079 



Segment (column) output to drive LC. 
Output transition occurs on falling edge of LP. 



80 



DO to D3 



Display data input. 



XSCL 



Display data shift clock input (triggers on falling edge) 



LP 



Display data latch pulse input (triggers on falling edge) 



EI01 
EI02 



I/O 



Enable I/O 

This is set to input or output depending on the level of the SHL input. The 
output is reset by the LP input, and once the 80-bit data reception is complete, 
the terminals automatically rise to "H". 



SHL 



Shift direction select and ElO terminal I/O control input. 

When the data has been input to terminals (D3, D2, DO) in the order (a3, 
a2, a1 , aO) (bS, b2, b1 , bO) ... (tS, t2, t1 , tO), the relationship between the data 
and the segment output is as shown in the table below: 



SHL 


Output 


ElO 


79 


78 


77 




2 


1 





1 


2 


L 


as 


a2 


a1 




t2 


t1 


to 





1 


H 


to 


t1 


t2 




a1 


a2 


a3 


1 






Note: The relationship between the data and the segment output is 
independent of the shift clock number. 



FR 



LC drive output AC signal input 



Vdd, Vss 



Power 



Power source for logic: Vdd : OV Vss : -2.7 to -5.5V 



VO, V2, 
V3, V5 



Power 



LC drive circuit power: 
Vdd : OV 
V5 : -8 to -28V 
Vdd > VO > V2 > 6/9 x V5 
3/9 X V5 > V3 > V5 

*1 



DSPOFF 



Forced blank input. 

"L" level outputs are forced to the VO level. 



Total 107 (of which 5 are NC) 



Note: *1 . The pairs V0-V5 must each be attached to the LCD power source. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Power voltage (1) 


Vss 


-7.0 to +0.3 


V 


Power voltage (2) 


V5 


-30.0 to +0.3 


V 


Power voltage (3) 


VO, V2, V3 


V5 - 0.3 to Vdd + 0.3 


V 


Input voltage 


VI 


Vss - 0.3 to Vdd + 0.3 


V 


Output voltage 


VO 


Vss - 0.3 to Vdd + 0.3 


V 


ElO output current 


lO 


20 


mA 


Operating temperature 


TOPR 


-40 to +85 


°C 


Storage temperature 1 


TSTG1 


-65 to +150 





Notes: 

1 . All voltages are given relative to Vdd = OV. 

2. Storage temperature 1 is the recommendation for the chip itself. 

3. Ensure that the relationship between VO, V2 and V3 is always as follows: Vdd > VO > V2 > V3 > V5 



System Side 



Vcc 



-Vdd 



-5vj ; 

GND ^ Vss — 



-5V 



-28V 



Vdd 

VO 

V2 

V3 
V5 



4. The LSI may be permanently damaged if the logic system power is floating or Vss is less than or equal to -2.6V when 
power is applied to the LC drive circuit system. Special caution must be paid to the power sequences when turning 
the power on and off. 
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• DC Electrical Characteristics Unless otherwise specified, Vdd = VO = OV, 

Vss = -5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Applicable Pins 


Min 


Typ 


Max 


Unit 


Power voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended operating 
voltage 


V5 


Vss = -2.7 to -5.5V 


V5 


-28.0 




-12.0 


V 


Possible operating 
voltage 


V5 


Function 


V5 


— 


— 


-8.0 


V 


Power voltage (2) 


VO 


Recommended value 


VO 


Vdd - 2.5 




Vdd 


V 


Power voltage (3) 


V2 


Recommended value 


V2 


3/9 X V5 


— 


Vdd 


V 


Power voltage (4) 


V3 


Recommended value 


V3 


V5 




6/9 X V5 


V 


High-level input voltage 


VlH 


Vss = -2.7 to -5.5V 


EI01, EI02, 
FR, DO ~ D3, 
XSCL, SHL, 
LP, DSPOFF 


0.2 X Vss 


— 




V 


Low-level input voltage 


ViL 






0.8 X Vss 


V 


High-level output voltage 


VOH 


Vss = 
-2.7 to 
-5.5V 


loH = -0.6mA 


EI01, EI02 


Vdd - 0.4 




— 


V 


Low-level output voltage 


Vol 


!oL = 0.6 mA 






Vss + 0.4 


V 


Input leakage current 


Ili 


Vss < ViN < Vdd 


DO ~ D3, LP, 
FR, XSCL, 
SHL, DSPOFF 


— 




2.0 


|iA 


I/O leakage current 


Ili/o 


Vss < ViN < Vdd 


EI01, EI02 






5.0 


jiA 


Static current 


Iss 


V5 = -28.0to -14.0V, 

VlH — Vnn Vii — X/ciQ 

vin — V uUj VIL — V oo 


Vss 






25 


!.iA 


Output resistance 


RSEG 


AVON = 0.5V, 
V5 = -20.0V, 
V3 = 13/15 xV5, 
V2 = 2/15xV5, 
VO = Vdd, Ta = 25°C 


OO ~ 079 


— 


1.5 


1.9 


KQ 


Average operating 
consumption current (1) 


Iss 


Vss = -5.0V, 

VlH = Vdd, Vil = Vss, 

fxscL = 2.69MHz, 

fLP = 16.8KHZ, 

fFR = 70Hz; 

Input data: checker 

pattern display, no load 

Vss = -3.0V; other 

parameters are the 

same as for Vss = -5V 


Vss 




0.10 
0.07 


0.2 
0.15 


mA 


Average operating 
consumption current (2) 


15 


Vss = -5.0V, 

VO = O.OV, V2 = -9.3V, 

V3 = -18.6V, 

V5 = -28.0V; other 

parameters are the 

same as for the Iss item 


V5 




0.02 


0.05 


mA 


Input terminal capacitance 


Ci 


Freq. = 1MHz, 

Ta = 25°C, Chip alone 


DO ~ D3, LP, 
FR, XSCL, 
SHL, DSPOFF 






8 


pF 


I/O terminal capacitance 


Ci/o 


EI01, EI02 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 



V|H = 0.2 Vss 
V|L = 0.8 Vss 



FR 



LP 



XSCL 



D3~D0 



EI01,2 
(IN) 



tLD- 



" tWLH - 



-tLH 



K 



^ twCH 



^twCL"-^ 



Vss = -5.0 ± 0.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL frequency 


to 




100 




ns 


XSCL high-level pulse width 


tWCH 




30 




ns 


XSCL low-level pulse width 


tWCL 




30 




ns 


Data setup time 


tDS 




20 




ns 


Data hold time 


tDH 




10 




ns 


XSCL LP rising edge 


tLD 









ns 


LP ^ XSCL falling edge 


tLH 




40 




ns 


LP high-level pulse width 


tWLH 


*3 — 


40 




ns 


Allowable FR delay 


tDF 




-900 


+900 


ns 


ElO setup time 


tSUE 




35 




ns 


VSS = -4.5 to -2.7V, Ta = -40 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL frequency 


tc 


Vss = -2.7V *1 


153 




ns 


Vss = -3.0V *2 


133 




ns 


XSCL high-level pulse width 


tWCH 




50 




ns 


XSCL low-level pulse width 


tWCL 




50 




ns 


Data setup time 


tDS 




30 




ns 


Data hold time 


tDH 




15 




ns 


XSCL LP rising edge 


tLD 









ns 


LP XSCL falling edge 


tLH 


Vss = -2.7V 


75 




ns 


Vss = -3.0V 


65 




ns 


LP high-level pulse width 


tWLH 


Vss = -2.7V *3 


75 




ns 


Vss = -3.0V *3 


65 




ns 


Allowable FR delay 


tDF 




-900 


+900 


ns 


ElO setup time 


tSUE 


Vss = -2.7V 


60 




ns 


Vss = -3.0V 


50 




ns 



I 



Notes: *1. At 6.5 MHz. 
*2. At 7.5 MHz. 



*3. twLH specifies when LP is "H" and XSCL is "L". 
*4. The tr and tf input signals are specified at 20 ns. 
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o Output Timing Characteristics 



FR 



LP 



X 



tpRSD 



V|H = 
V,L = 



0.2 Vss 
0.8 Vss 



XSCL 



EI01,2 
(OUT) 



-tER- 



- tlSD - 



V|H = 0.2 Vss 
Vol = 0.8 Vss 



On 
(SEG) 



X 



Vn-0.5 
Vn+0.5 



Vdd = -5.0 ± 0.5V, V5 = -12.0 to -28.0V 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


CL = 15pF (ElO) 




90 


ns 


ElO output delay time 


tDCL 




55 


ns 


LP SEG output delay time 


tLSD 


CL = 100pF (On) 




200 


ns 


FR SEG output delay time 


tFRSD 




400 


ns 



Vdd = -4.5 to -2.7V, V5 = -12.0 to -28.0V 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


CL= 15pF (ElO) 






150 


ns 


ElO output delay time 


tDCL 


Vss = -2.7V 




85 


ns 


Vss = -3.0V 




75 


ns 


LP SEG output delay time 


tLSD 


CL= lOOpF (On) 




400 


ns 


FR SEG output delay time 


tFRSD 




800 


ns 



Notes: *1 . The tr and tf input signals are specified at 20 ns. 
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• Timing Diagram 



Timing diagram (assuming 1/200 duty). (This diagram provided only as a reference.) 

200 1 2 3 4 199 200 1 2 199 200 1 

LP 
LATCH 
DATA 
FR 




)ciD(zixzD(:z:;;zDciDCZDci:xz:::zD^ 



LP 



XSCL Dl 



DO ~ D3 20 



j~LrLfi rLn_njrL..Ji_rLnjrL..Jii..Ji_nLrL 



XDdDCZX X^XIXDCEX MXIXUH XmZJjZXUH 



ElO© 
ElO® 
ElO® 



Jl 



(T) ~ (3) indicate driver cascade numbers. 
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■ LCD DRIVING POWER 

• Method of Forming Each Voltage Level 

The simplest way to obtain the voltage levels for driving the LCs is to use resistive voltage dividers between 
V5 and Vdd, and to drive the LCs with op amp voltage followers. 

In consideration of the use of op amps, VO (the highest electrical level) and Vdd are separated and given 
separate terminals. 

However, when the voltage level of VO is below Vdd and the voltage difference between the two is large, the 
performance of the LC output driver is reduced. Therefore, ensure that the voltage gap between VO and Vdd 
is in the range of OV - 2.5V. 

When op amps are not going to be used, connect VO to Vdd. 

Permanent damage may result to the LSI when there is serial resistance in the V5 or Vdd power lines. This 
is because the voltage drop that will occur at V5 or Vdd when the signal changes will cause the power level 
relationships within the LCD (i.e., Vdd > VO > V2 >V3 > V5) to fail. 

When a guard resistance is inserted, voltage stabilization using a capacitance is necessary. 



• Cautions During Power Up and Power Down 

Because of the high voltage of the LC driving system of this LSI, if the power to the logic system is floating 
or if Vss is greater than or equal to -2.6V when a high voltage is applied to the LC driving system, or if the 
LC driving signal is output before the LC driving system voltage stabilizes, then too much current will flow, 
causing damage to the LSI. 

It is recommended that the display off function (DSPOFF) be used to keep the LCD driver output level at VO 
until the LCD drive system voltage stabilizes. 

Follow the sequences below during power up and power down: 

Power up: Logic system on LC drive system on (or simultaneous) 

Power down: LC drive system off Logic system off (or simultaneous) 

As a way to prevent excessive current, insert a high-speed fuse or guard resistance in series with the LC 
power source. 

The optimal value of the guard resistance must be selected based on the capacitance of the LC cells. 




V 



t1 



t2 



Vdd 

DSPOFF Vss 



-► t 
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■ EXAMPLE OF CONNECTION 

• Large Screen LCD Structure Diagram 



YD- 
YSCL- 

SHL- 



FR- 

SEL- 
(GND) 



LP 

xscl: 

SHL - 
DSPOFF- 
DL0~3: 



DI01 










CD 




Q 




LU 




0) 


DI02 





DI01 






LO 




CD 




Q 




m 




CD 


DI02 





DI3 = H or L 




Vss 



V5 V4 V3 V2 V1 VO Vdd 



640 X 200 DOT 



1/200 DUTY 



SED1648 
EI01 EI02 

71 



80 



SED1648 
EI01 (2) EI02 

t 



3 



^ 80 
SED1648 
EI01 (8) EI02 



535 



SED1648 



PAD LAYOUT 



90 80 70 60 50 40 



nD □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ Dn 

□° + 2° 

□ ° '(0.0) 



10 15 20 25 

Chip size 1 1 .93 mm x 1 .45 mm 

Chip thickness 400 \im (TYP) 



Al Pad Specifications (SED1648Doa) 



chip edge 



178u 



(min) ] 
l156u-a 



165u-a 



180u 



(min) 



chip edge 



-161u 



-151u-a 



109u 



Pad a aperture (X, Y): 100 x 120 jitm PAD No. 38-97 

Pad b aperture (X, Y): 1 10 x 1 10 |im PAD No. 28-37, 98-107 

Pad c aperture (X, Y): 1 10 x 1 10 |im PAD No. 1-27 
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PAD COORDINATES 



Unit: |im 



Pad 
No. 


Pad 
Name 


X 

Coord. 


Y 

Coord. 


1 


EI02 


-5653 


-560 


2 


VO 


-5297 


-560 


3 


V2 


-5117 


-560 


4 


V3 


-4936 


-560 


5 


V5 


-4547 


-560 


6 


Vss 


-4091 


-560 


7 


NC 


-3839 


-560 


8 


SHL 


-3587 


-560 


9 


NC 


-3065 


-560 


10 


NC 


-2828 


-560 


11 


Vdd 


-2590 


-560 


12 


DSPOFF 


-2086 


-560 


13 


PR 


-1583 


-560 


14 


LP 


-1079 


-560 


15 


XSCL 


1079 


-560 


16 


DO 


1583 


-560 


17 


D1 


2086 


-560 


18 


D2 


2590 


-560 


19 


NC 


3065 


-560 


20 


D3 


3587 


-560 


21 


NC 


3839 


-560 


22 


Vss 


4091 


-560 


23 


V5 


4594 


-560 


24 


V3 


4984 


-560 


25 


V2 


5164 


-560 


26 


VO 


5345 


-560 


27 


EI01 


5653 


-560 


28 


OO 


5814 


-414 


29 


01 


5653 


-305 


30 


02 


5814 


-196 


31 


03 


5653 


-86 


32 


04 


5814 


23 


33 


05 


5653 


132 


34 


06 


5814 


241 


35 


07 


5653 


351 


36 


08 


5814 


460 



Pad 
No. 


Pad 
Name 


X 

Coord. 


Y 

Coord. 


37 


09 


5653 


569 


38 


010 


5268 


569 


39 


Oil 


5090 


569 


40 


012 


4911 


569 


41 


013 


4732 


569 


42 


014 


4554 


569 


43 


015 


4375 


569 


44 


016 


4197 


569 


45 


017 


4018 


569 


46 


018 


3839 


569 


47 


019 


3661 


569 


48 


020 


3482 


569 


49 


021 


3304 


569 


50 


022 


3125 


569 


51 


023 


2946 


569 


52 


024 


2768 


569 


53 


025 


2589 


569 


54 


026 


2411 


569 


55 


027 


2232 


569 


56 


028 


2053 


569 


57 


029 


1875 


569 


58 


030 


1696 


569 


59 


031 


1518 


569 


60 


032 


1339 


569 


61 


033 


1160 


569 


62 


034 


982 


569 


63 


035 


803 


569 


64 


036 


625 


569 


65 


037 


446 


569 


66 


038 


267 


569 


67 


039 


89 


569 


68 


040 


-89 


569 


69 


041 


-267 


569 


70 


042 


-446 


569 


71 


043 


-625 


569 


72 


044 


-803 


569 



Pad 
No. 


Pad 
Name 


X 

Coord. 


Y 

Coord. 


73 


045 


-982 


569 


74 


046 


-1160 


569 


75 


047 


-1339 


569 


76 


048 


-1518 


569 


77 


049 


-1696 


569 


78 


050 


-1875 


569 


79 


051 


-2053 


569 


80 


052 


-2232 


569 


81 


053 


-2411 


569 


82 


054 


-2589 


569 


83 


055 


-2768 


569 


84 


056 


-2946 


569 


85 


057 


-3125 


569 


86 


058 


-3304 


569 


87 


059 


-3482 


569 


88 


060 


-3661 


569 


89 


061 


-3839 


569 


90 


062 


-4018 


569 


91 


063 


-4197 


569 


92 


064 


-4375 


569 


93 


065 


-4554 


569 


94 


066 


-4732 


569 


95 


067 


-4911 


569 


96 


068 


-5090 


569 


97 


069 


-5268 


569 


98 


070 


-5653 


569 


99 


071 


-5814 


460 


100 


072 


-5653 


351 


101 


073 


-5814 


241 


102 


074 


-5653 


132 


103 


075 


-5814 


23 


104 


076 


-5653 


-86 


105 


077 


-5814 


-195 


106 


078 


-5653 


-305 


107 


079 


-5814 


-414 
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80-BIT EXPANSION LCD DRIVER 



■ DESCRIPTION 

The SED1681 is an 80-bit expansion segment (column) driver suitable for driving high-contrast, small- 
capacity dot matrix liquid crystal displays with a duty from 1/8 to 1/32. It is best suited for expanding the 
segment drive capability of LCD controllers such as the SED1278F, or a 4-bit microcomputer. 

■ FEATURES 

• Low-power CMOS technology • Capable of a serial cascade connection 

• 80-bit segment (column) driver • Wide range of LCD voltage -3.0V to -12V 

• Serial input data • Supply voltage 2.4V to 6.0V 

• Duty cycle 1/8 to 1/32 • Package QFP5-100 pin (Foa) 

• Suitable for use with a wide range of LCD control- DIE: Al pad chip (Doa) 



lers 



SYSTEM BLOCK DIAGRAM 



CPU 



CONTROL 



DATA 



SED1278 




XSCL, LP 



SED1681 



DO 
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■ BLOCK DIAGRAM 



Vss Vdd SEGO 1 2 



rr 



V0( 
V2( 
V3( 
V5< 



Voltage 
Controller 



FRO- 



LPCV 



Dl 
DO 



t 



Data 
Controller 



79 

-Q- 



LCD Driver 
80 bits 



j2l 



Level Shifter 80 bits 



Latch 80 bits 



Bi-directional Shift Register 



SHL 
XSCL 
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■ PINOUT 



OT-CVICOTTtnCDh-OOOTOT-CVJCO-'tinCDI^OOOlO'T-OJCO-^inCDh' 

imnininininifiininmcD<D(ocDcococDcococoh-h-h«-h--t>-t^h-K 
CDCJOCJCDOOOOOOOOCDOOOOOOOOOOOOOC 
UJLUUJUIUJLULUlUUJUJUJUJLUlilUJUJLUUJUJUJlJUUJLUU^ 



SEG49 
SEG48 
SEG47 
SEG46 
SEG45 
SEG44 
SEG43 
SEG42 
SEG41 
SEG40 
SEG39 
SEG38 
SEG37 
SEG36 
SEG35 
SEG34 
SEG33 
SEG32 
SEG31 
SEG30 




SED1681 





OOuJUJIlllJULiJUJLUllJUJIU 
UJUJCOWWCOCOCOWCOCOCO 



NC : No Connection 



■ PIN DESCRIPTION 



Pin/Pad 


Input/ 
Output 


Description 


Number 


Name 


1 to 30. 
51 to 100 


SEGO to 
SEG79 





Liquid crystal segment drive outputs 

Segment outputs change on the falling edge of the LP input signal. 


40 


XSCL 


1 


Shift clock input 

Shift register data is shifted on the falling edge of this signal. 


37 


LP 


1 


Display data strobe. Data from the shift register is strobed on to the display 
data latch on the falling edge of this signal. 


41 


Dl 


1 


Serial data input 


42 


DO 





Serial data output 


39 


SHL 


1 


Shift direction select 

This pin selects the data shift direction from bit towards bit 79 or in reverse. 


44 


FR 


1 


Liquid crystal frame signal input 


46 


Vdd 




Logic power supply 


36 


Vss 




Ground 


32 to 35 


VO, V2, 
V3, V5 




LCD drive voltage supply inputs 

These voltages should satisfy the following conditions: 

Vdd > VO, Vdd > V2 > 1/2 x Vs, 1/2 x V5 > V3 > V5 


31,38, 
43, 45, 
47 to 50 


NC 




No connection 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vdd = OV) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to 0.3 


V 


Supply voltage (2) 


V5 


-15.0 to 0.3 


V 


Supply voltage (3) 


VO, V2, V3 


-15.0 to 0.3 


V 


Input voltage 


ViN 


Vss -0.3 to 0.3 


V 


Output voltage 


Vo 


Vss -0.3 to 0.3 


V 


Power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to 75 


°C 


Storage temperature 


Tstg 


-65 to 150 




Soldering temperature, time 


Tsol 


260°C, 10 sec (at lead) 





Notes: 

1 . All voltages are based on Vdd = OV. 

2. Never use wave soldering to mount packages, or any other method that applies excessive thermal stress to a 
package, as this will reduce its heat dissipation capacity. 
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• DC Electrical Characteristics 



(Unless otherwise specified, Vdd = Vo = V, Vss = -5.0 V ± 10%, Ta = -20 to 75°C) 



Parampter 


Svmhol 


nnnrlitinn 


Pin 


Min 


Tvn 


Max 


Unit 




V v3b 




VqQ 


— R n 




—2.4 


y 


Recommended 
operating voltage 


V5 




V5 


-12.0 


— 


-3.0 


V 


PofmittoH r^nor'Qtinn \Arkltano 
r Ul 1 1 lillt/U upcidLlliy VUlldyc 


V o 


/^r^QKoti/^nol limito 1 
wptJl dllUl Idl lllllllo ' 


V5 


—19 




— ^.o 


\/ 

V 


Supply voltage (2) 


V2 


Recommended value 


V2 


1/2 X V5 




Vdd 


V 


Suppiv voltaqe (3) 


VS 


Recommended value 


V3 


V5 




1/2 xVs 


V 


Hinh-lpvpl inniit x/nltanp 


VlH 




Dl, XSCL 
LP, SHL, 
FR 


n PyVsc; 

\j .cak V oo 




Vdd 


V 


Low-level input voltage 


ViL 




Vss 


— 


0.8xVss 


V 


Minh-lo\/ol r»i itni it \/r\itano 
niyii-icvci uuL|Jui vuiictyc 


V Un 


lUn — — U.D Ill/A 


DO 


— n A 






\/ 

V 


Low-level output voltage 


Vol 


lOL = 0.6 mA 






Vss+0.4 


V 


Input leakage current 


ILI 


V < ViN < Vss 


SHL, FR 
XSCL, LP 




0.05 


2.0 




wutpui leaKage curreni 


li r\ 
ILO 


V < VouT < Vss 






u.uo 


o.u 


1 1 A 


Quiescent current 


IQ 


V5 = -12.0 V 

Vss = -6.0 V, ViH = Vcc 


Vdd 


— 


0.05 


30 


jiA 


Output resistance 


RSEG 


AVON - 0.1 V 
Ta = 25°C 


V5 = -8.0V 


SEGO 
to 

bbo/y 




1.5 


3.0 


ka 


V5 = -5.0V 




3.0 


8.0 


V5 = -3.0V 




10.0 


50.0 


Supply current (1) 


ISS OP 


Vss = -5.0 V, ViH = Vdd 
ViL = Vss, LP = 520 [IS, 
fxscL = 400 kHz., 
FR = 16.7 ms, all data 
inputs are alternate 1 and 
data, all output open. 


Vss 




250 


350 




Supply current (2) 


15 OP 


Vss = -4.5V, V2 = -4.8V 
V3 = -7.2 V, 
VssH = -12.0 V; Other 
conditions as for Iss op 


V5 




10 


16 


|iA 


Input pin capacitance 


CiN 


Ta = 25°C 


SHL, FR 
XSCL, LP 




5 


8 


PF 



*1 . This parameter specifies the range of V5 over which operation is possible. The driver ON-resistance for the particular 
LCD panel being used may result in V5 exceeding the recommended operating range. The V5 operating voltage should 
be determined experimentally and component changes made, if necessary, to ensure operation within the recom- 
mended range 
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• AC Electrical Characteristics 
o Input Timing 




(Vss = -6.0 V to -2.4 V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Shift clock period 


tCLC 




1.0 






jXS 


Shift clock High-level pulse width 


tWCLH 




450 






ns 


Shift clock Low-level pulse width 


tWCLL 




450 






ns 


Data setup time 


tDS 




140 






ns 


Data hold time 


tOH 




100 






ns 


Latch pulse High-level pulse width 


tWLPH 




200 






ns 


Shift clock to latch pulse interval 


tLT 




200 






ns 


Latch hold time 


tLH 




100 






ns 


Frame signal delay time 


tOFR 




-500 




500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 
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o Output Timing 




(Vss = -6.0 V to -2.4 V, V5 = -12.0 V to -3.0 V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Serial data output delay time 


tPD 


Cl= 15 pF 






250 


ns 


LP-SEG output delay time 


tLPSD 


Cl= 100 pF 






4.5 


lis 


FR-SEG output delay time 


tFRSD 






4.5 


[iS 
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» Timing Chart 



16 1 2 3 4 

LATCH 
DATA 

FR 



: X :x X X x 



15 16 1 2 3 



X X X X 



15 16 1 



X X X 



LP J L 



xscL ~l_JlTirt.---.JiJ"ij^^ 

DIG X0X1X2- X76X77X78X79-)( 6 X 1 X 2X3 -- X X X 
SHL = Vss 



SEGO 

SEG79 
SHL = Vdd 
SEGO 

SEG79 



X 



79 







79 



LP _J"Ul^LrL-ss JUT_rUX^s -JUT-OJl- 

LATCH 
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■ EXAMPLE OF APPLICATION 
• SED1278 




o 

LU 
CO 



CqM16 
COMI 



(3 

LU 
CO 



SED1278 



DO 



XSCL 



LP 



FR 



Dl 



XSCL 



LP 



FR 



o- 
O 

lU 
CO 



SED1681 



& DO 

LU 
CO 



SHL 



OPEN 



Vdd 

J 



A A A A A 
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PAD LAYOUT 



40 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



(0,0) 



D1681DOA 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



60 



70 



80 



Chip Specification 


Dimension (mm) 


Chip size 


5.59 X 3.50 


Pad pitch 


0.160 min. 


Chip thickness 


0.40 ±0.025 


Pad size 


0.10x0.10 
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• PAD COORDINATES Unit = 



Pad 


X 

(|im) 


Y 
(|im) 


Pad 


X 
(|im) 


Y 
(|im) 


Pad 


X 

(lam) 


Y 
(|im) 


Number 


Name 


Number 


Name 


Number 


Name 


1 


SEG29 


-2461 


-1588 


35 


V2 


2632 


-881 


69 


SEG61 


-560 


1588 


2 


SEG28 


-2261 


-1588 


36 


Vss 


2632 


-721 


70 


SEG60 


-720 


1588 


3 


SEG27 


-2069 


-1588 


37 


LP 


2632 


-561 


71 


SEG59 


-880 


1588 


4 


SEG26 


-1885 


-1588 


38 


NC 


2632 


-401 


72 


SEG58 


-1040 


1588 


5 


SEG25 


-1709 


-1588 


39 


SHL 


2632 


-241 


73 


SEG57 


-1203 


1588 


6 


SEG24 


-1538 


-1588 


40 


XSCL 


2632 


-81 


74 


SEG56 


-1366 


1588 


7 


SEG23 


-1366 


-1588 


41 


Dl 


2632 


79 


75 


SEG55 


-1538 


1588 


8 


SEG22 


-1203 


-1588 


42 


DO 


2632 


239 


76 


SEG54 


-1709 


1588 


9 


SEG21 


-1040 


-1588 


43 


NC 


2632 


399 


77 


SEG53 


-1885 


1588 


10 


SEG20 


-880 


-1588 


44 


FR 


2632 


559 


78 


SEG52 


-2069 


1588 


11 


SEG19 


-720 


-1588 


45 


NC 


2632 


719 


79 


SEG51 


-2261 


1588 


12 


SEG18 


-560 


-1588 


46 


Vdd 


2632 


879 


80 


SEG50 


-2461 


1588 


13 


SEG17 


-400 


-1588 


47 


NC 


2632 


1039 


81 


SEG49 


-2632 


1546 


14 


SEG16 


-240 


-1588 


48 


NC 


2632 


1204 


82 


SEG48 


-2632 


1372 


15 


SEG15 


-80 


-1588 


49 


NC 


2632 


1372 


83 


SEG47 


-2632 


1204 


16 


SEG14 


80 


-1588 


50 


NC 


2632 


1546 


84 


SEG46 


-2632 


1039 


17 


SEG13 


240 


-1588 


51 


SEG79 


2461 


1588 


85 


SEG45 


-2632 


879 


18 


SEG12 


400 


-1588 


52 


SEG78 


2261 


1588 


86 


SEG44 


-2632 


719 


19 


SEG11 


560 


-1588 


53 


SEG77 


2069 


1588 


87 


SEG43 


-2632 


559 


20 


SEG10 


720 


-1588 


54 


SEG76 


1885 


1588 


88 


SEG42 


-2632 


399 


21 


SEG9 


880 


-1588 


55 


SEG75 


1709 


1588 


89 


SEG41 


-2632 


239 


22 


SEG8 


1040 


-1588 


56 


SEG74 


1538 


1588 


90 


SEG40 


-2632 


79 


23 


SEG7 


1203 


-1588 


57 


SEG73 


1366 


1588 


91 


SEG39 


-2632 


-81 


24 


SEG6 


1366 


-1588 


58 


SEG72 


1203 


1588 


92 


SEG38 


-2632 


-241 


25 


SEG5 


1538 


-1588 


59 


SEG71 


1040 


1588 


93 


SEG37 


-2632 


-401 


26 


SEG4 


1709 


-1588 


60 


SEG70 


880 


1588 


94 


SEG36 


-2632 


-561 


27 


SEG3 


1885 


-1588 


61 


SEG69 


720 


1588 


95 


SEG35 


-2632 


-721 


28 


SEG2 


2069 


-1588 


62 


SEG68 


560 


1588 


96 


SEG34 


-2632 


-881 


29 


SEG1 


2261 


-1588 


63 


SEG67 


400 


1588 


97 


SEG33 


-2632 


-1041 


30 


SEGO 


2461 


-1588 


64 


SEG66 


240 


1588 


98 


SEG32 


-2632 


-1206 


31 


NC 


2632 


-1548 


65 


SEG65 


80 


1588 


99 


SEG31 


-2632 


-1374 


32 


V5 


2632 


-1374 


66 


SEG64 


-80 


1588 


100 


SEG30 


-2632 


-1548 


33 


VO 


2632 


-1206 


67 


SEG63 


-240 


1588 










34 


V3 


2632 


-1040 


68 


SEG62 


-400 


1588 
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SED1 722/24 



CMOS LCD DRIVER 

• CMOS 80-Bit Segment Driver 



■ DESCRIPTION 



The SED1 722/24 is an 80 dot matrix LCD segment (column) driver for driving high-capacity LCD panels at 
duty cycles higher than 1/100 (up to 1/500). The LSI features a wide range of LCD drive voltages. 

The device uses a high-speed daisy-chain enable system which decreases power consumption and 
eliminates the need for separate enable signals for each driver. 

The SED1 722/24 is used in conjunction with the SED1 733F (1 00-bit output common driver) to drive a large- 
capacity dot matrix LCD panel. 



■ FEATURES 

• Low-power high-speed CMOS technology 

• 80-bit segment (column) driver 

• High-speed data bus 4-bit (SED1722) 

8-bit (SED1724) 

• Duty cycle 1/100 to 1/500 

• Shift clock frequency 12 MHz 

• Adjustable LCD drive voltages 

• Selectable output shift direction 



• Supports display blanking 

• Low output resistance 

• Ability to adjust offset bias of the LCD source from 
Vdd 

• Low output impedance 1 KQ 

• Wide range of LCD voltage .... 14 to 40V 

• Supply voltage 4.5 to 5.5V 

• Package QFP-5 100 pins (Foa) 

Al pad (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



V V 



SED1733 



DO - D3, D0~D7 (SED1724) 



XSCL 



LP, FR 



YSOL 



YD 



SED1733 100 



SED1722 



SED1722 



SED1722 



SED1722 



80 



80 



320 BEG X 200 COM 
DUTY: 1/200 
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SED1 722/24 



■ BLOCK DIAGRAM 
• SED1722 



V2, V3 

Vddh 
GND 
FR 



INH 
LP 



D0~D3 p Data 
control 



GND Vcc 

1 I 



OO 

2: 



Voltage _ ♦ 
control 



079 



LCD driver, 
80 bits 



Level shifter, 80 bits 



SHL 

EI01 M Enable 
£I02 ^ control 

XSCL 



Latch, 80 bits 



Two-way shift register 



• SED1724 



V2, V3 

Vddh 
GND 
FR 



INH 
LP 



DO - D3 
D4~D7 

SHL 
EI01 
EI02 
XSCL 



Vcc 00 



079 



Voltage 
control 



LCD driver, 
80 bits 



Level shifter, 80 bits 



l!t> Data 
||:^ control 



ZZ 



Latch, 80 bits 



TV 



Two-way shift register 



Enable 
control 
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SED1 722/24 



I PIN DESCRIPTION 



Pin Name 



OO to 79 



DO to D3 
(SED1722) 



DO to D7 
(SED1724) 



XSCL 



LP 



EI01 
EI02 



SHL 



FR 



Vcc, GND 



Vddh 



V2, V3 



INH 



I/O 



O 



I/O 



Power 
Supply 



Power 
Supply 



Power 
Supply 



Function 



To output the driving segment (column). 
The output changes at the LP fall edge. 



To input display data. 

H: Selection data, L: Non-selection data 



To input display data. 

H: Selection data, L: Non-selection data 



To input shift clock for display data (fall edge trigger) 



To input latch pulse for display data (fall edge trigger) 



Enable input and output: 

Input or output is set on the SHL input level. 

Output is reset by an input to LP and falls to "L" automatically 

when 80-bit data is completely fetched in. 



To select shift direction and to input input-output control data for 

the ElO terminal. 

<ln the case of SED1724> 

When the data are input to (DO, D1 ,.. D7) terminals in the order of 
(a, b, .. g, h), (i,.. o, p) ... (s, t,.. y, z), relations between data and 
segment outputs come to be as per the following table: 



SHL 


(SEG Output) 


ElO 





1 


2 


3 


4 




77 


78 


79 


1 


2 


H 


a 


b 


c 


d 


e 




X 


y 


z 


Input 


Output 


L 


z 


y 


X 


w 


V 




c 


b 


a 


Output 


Input 



Note: The relations between data and segment outputs are 
set irrespectively to number of shift locks. 



To input AC signal for LCD driving output. 



Logic power supply, GND: V, Vcc: +5 V 



Power supply for LCD driving circuit 

Vddh: +14 V to 40 V, (Liquid crystal driving selection level) 



Power supply for driving liquid crystal 

Vddh > V2 > 7/9 Vddh, 2/9 Vddh > V3 > GND 



Forced blank input 

Output on the "L" level are forced to non-selection level. 



Q'ty 



80 



I 
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SED1722/24 



■ ELECTRICAL CHARACTERISITCS 
• Absolute Maximum Ratings 

(GND = V) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


V2, V3 


-0.3 to Vddh +0.3 


V 


Input voltage 


Vi 


-0.3 to Vcc +0.3 


V 


Output voltage 


Vo 


-0.3 to Vcc +0.3 


V 


ElO output current 


loi 


20 


mA 


LCD circuit output current 


l02 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 



Note 1 . Let the V2 and V3 voltages maintain the condition, Vddh > V2 > V3 > GND, all the time. 



Vcc 

GND 



5V 



Vddh 
V2 



40V 



V3 
GND 



Note 2. If the logic circuit power supply comes to float power-supply voltage supply voltage is applied to the liquid crystal driving 
circuit, the LSI may be broken permanently. So, prevent the logic circuit power supply from floating. Pay special 
attention to the power supply sequence when the system is switched on or off. 
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SED1 722/24 



• DC Electrical Characteristics 

(Unless otherwise specified, GND=OV, Vcc= +5.0V±10%, Ta= -20 to 75°C) 



Parameter 


Symbol 


Condition 


Terminal 


Min 


Typ 


Max 


Unit 


Supply voltage (1) 


Vcc 




Vcc 


4.5 


5.0 


5.5 


V 


Recommended supply voltage 


Vddh 




Vddh 


14.0 




40.0 


V 


Operable voltage 


Vddh 


Function 


Vddh 


8.0 


— 




V 


Supply voltage (2) 


V2 


Recommendation value 


V2 


7/9VDDH 




Vddh 


V 


Supply voltage (3) 


V3 


Recommendation value 


V3 


GND 


— 


2/9VDDH 


V 


High level input voltage 


VlH 






EI01, E102, 
DO to D3: 


O.SVcc 


— 


Vcc 


V 


Low level input voltage 


VIL 






(SED1722) 
DO to D7 
(SED1724), 
XSCL, SHL, 
FR, LP, INH 


GND 


— 


0.2VCC 


V 


High level output voltage 


VOH 


lOH = -0.( 


5 mA 


EI01, EI02 


Vcc -0.4 


— 


Vcc 


V 


Low level output voltage 


Vol 


lOL = 0.6 mA 


GND 




0.4 


V 


Input leak current 


Ili 


GND> ViN> Vcc 


DO to D3: 
(SED1722) 

DO to D7 
(SED1724), 
SHL, XSCL, 
LP, FR, INH 






2.0 


|iA 


Input-output leak current 


Ili/o 


GND>ViN>Vcc 


EI01, EI02 






5.0 


iLlA 


Static current 


IGND 


Vddh = 14.0 to 40.0 V 
ViH = Vcc, ViL = GND 


GND 






25 


^lA 


Output resistance. 


RSEG 


AVoN 
= 0.5V 


Vddh=+30.0V 




*1 


— 


0.7 


1.8 




Vddh=+20.0V 




OO to 
079 




u.o 


o 


kQ 








Vddh=+14.0V 




— 


1.0 


2.6 




Current consumed (1) 


Ice 


Vcc = +5.0 V, ViH = Vcc, 
ViL = GND, fxscL =5.38 MHz, 
fLP =33.6 kHz, fpR =70 Hz; 
Input data: To be inverted 
1 bit/1 H. No load 


Vcc 




0.5 


1.5 


mA 


Current consumed (2) 


Iddh 


Vcc = +5.0 V, V3 = +4.0 V, 
V2 = +26.0 V, VDDH =+30.0V 
Other conditions are same as 
those of Ice 


Vddh 


— 


0.2 


1.5 


mA 


Input terminal capacity 


Ci 


Freq.=1 MHz, Ta = 25°C 


DO to D3: 
(SED1722) 

DO to D7 
{SED1724), 
SHL, XSCL, 
LP, FR, INH 






8 


PF 


I/O terminal capacity 


Ci/0 






EI01, EI02 






15 


PF 



*1 . The output resistance is specified within the ranges of the supply voltages (2) and (3). 
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SED1 722/24 



• AC Electrical Characteristics 
o Input Timing Characteristics 



FR 
LP 
XSCL 

D0~D3: SED1722 
D0~D7: SED1724 

EI01,2 
(IN) 



ViH = 0.8 X Vcc 
V|L = 0.2 X Vcc 



tLD 



-tos- 



-tDH" 



twLH ■ 



tDF 



-tLH- 



-twCH- 



tc 



tsUE 



- twCL 




(Vcc = 5.0 V ±1 0%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


XSCL cycle 


tc 




83 






ns 


XSCL high level pulse width 


tWCH 




30 






ns 


XSCL low level pulse width 


twCL 




30 






ns 


Data setup time 


tos 




30 






ns 


Data hold time 


tOH 




20 






ns 


XSCL to LP rise time 


tLD 











ns 


LP to XSCL fall time 


tLH 




200 






ns 


LP high level pulse width 


tWLH 


see note 


70 






ns 


FR delay allowable time 


tDF 




-300 




300 


ns 


ElO setup time 


tSUE 




36 






ns 



Note: twLH is the time when LP is "H" and XSCL is "L" 
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SED1 722/24 



o Output Timing Characteristics 



FR 
LP 
XSCL 

EI01,2 
(OUT) 

INH 
O output 



tDCL 

K_ 



-tER-^ 



-tpRSD- 



- tlSD - 



- tLSD - 



V|H = 0.8 X Vcc 
ViL = 0.2 X Vcc 



VoH = 0.8 X Vcc 
Vol = 0.2 x Vcc 



(Vcc = +5.0 V ±10%, Vddh = 14.0 to 40.0 V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


ElO reset time 


tER 


Cl= 15pF 






120 


ns 


ElO output delay time 


tDCL 






45 


ns 


LP to output delay time 


tLSD 


Cl= 100 pF 






0.5 


|XS 


FR to output delay time 


tFRSD 






0.7 


|IS 


INH to output delay time 


tpdINH 






0.5 


|IS 
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SED1 722/24 



Timing Diagram 

When it is 1/240 duty (example for reference) 



240 1 2 3 4 



LP 

Latch Data 
FR 



LP 



:£ix X X X 



XSCL__f]_ 



239 240 1 2 3 

" y X X X )r " 



239 240 1 

JUUL. 
X X X 



DotoD7 10 y iy2y3 - yioy 1^2X3 - Xioy ^y^y^' — Y Y^Y 

® ® H 



EIO®_ 
EIO(2)_ 

ElO® 



® to ® are the driver's cascade numbers. 
* In high-speed data transmission, the XSCL period may need 
to be longer in the LP pulse insertion timing, so as to secure 
the LP XSCL (tm) standard. 



Latch Data h 



Vddh 



GND 
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SED1 722/24 



I EXAMPLE OF REFERENCE CIRCUIT 



(Combination of SED1722 with SED1733) 



D0~D35 

SHL- 
LP- 
XSCL" 



DI01 - 
YSCL- 

SHL- 



FR 
INH 



EI01 EI02 
SED1722 



EI01 EI02 
SED1722 




EI01 EI02 
SED1722 



EI01 EI02 
SED1722 



G 



DI01 






CO 
CO 




DI02 


Q 


DI03 


m 

0) 


DI4 





50k 



50k 



DI01 



CO 

DI02 5 
H DI03 ^ 
DI4 



50k 





1^ 


DI01 

CO 
CO 








' — E 


DI02 Q 




DI03 CO 




DI4 



50k 



50jK 



Liquid crystal panel 
(640 X 400 dots) 



I 



(Combination of SED1724 witli SED1733) 



D0~D7 
SHL 
LP- 
XSCL- 



DI01 - 
YSCL- 

SHL- 



FR 
INH 



EI01 EI02 
SED1724 



EI01 EI02 
SED1724 



EI01 EI02 
SED1724 



EI01 EI02 
SED1724 



DI01 



DI02 Q 
DI03 CO 
DI04 



DI01 



DI03 ^ 
DI04 



50k 



DI01 



DI02 Q 
DI03 CO 
DI04 



5a 



Liquid crystal panel 
(640 X 400 dots) 
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SED1 722/24 



■ PACKAGE DIMENSIONS 
• SED1722FoA,SED1724FoA 



o)eoN<oin5cocMT-oo>ootv<Din3:<r)cvii-o 



►O 




NC: No connection is required 



• Plastic QFP5-1 00 pin 



25.6 ± 0.4 



20 ± 0.1 



80 51 




2.8 
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SED1 722/24 



■ PAD LAYOUT (SED1722DoA, SED1724DoA) 



1 100 



□ □ 


□□□□□□□□□□□□□□□□□□□□ 


□ □ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 


Y 


□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


n 






n 


!□□ 


(0, 0) 


!□□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ 






□ 


□ □ 


□□□□□□□□□□□□□□□□□□□□ 


□ □ 



Chip Dimensions 5.81 mm x 5.20 mm 

Pad pitch 0.160 mm (Min.) 

Chip thicl<ness 0.400 ±0.025 mm 

Aluminum pad opening 100 |im x 100 |im (all terminals) 



■ PAD COORDINATES 



Pad 


X 


Y 


Number 


Name 


(|im) 


(fim) 


1 


O50 


-2488 


2432 


2 


51 


-2488 


2432 


3 


52 


-2738 


2222 


4 


53 


-2738 


2022 


5 


54 


-2738 


1835 


6 


55 


-2738 


1660 


7 


56 


-2738 


1485 


8 


57 


-2738 


1310 


9 


58 


-2738 


1135 


10 


59 


-2738 


960 


11 


O60 


-2738 


785 


12 


61 


-2738 


610 


13 


62 


-2738 


435 


14 


63 


-2738 


260 


15 


64 


-2738 


85 


16 


65 


-2738 


-85 


17 


66 


-2738 


-260 


18 


67 


-2738 


-435 


19 


68 


-2738 


-610 


20 


69 


-2738 


-785 


21 


O70 


-2738 


-960 


22 


71 


-2738 


-1135 


23 


72 


-2738 


-1310 


24 


73 


-2738 


-1485 


25 


74 


-2738 


-1660 


26 


75 


-2738 


-1835 


27 


76 


-2738 


-2022 


28 


77 


-2738 


-2222 


29 


78 


-2738 


-2432 


30 


79 


-2488 


-2432 


31 


EI02 


-2000 


-2432 


32 


EI01 


-1750 


-2432 


33 


DO 


-1500 


-2432 


34 


D1 


-1300 


-2432 



Pad 


X 

(|a,m) 


Y 

(|Lim) 


Number 


Name 


35 


D2 


-1100 


-2432 


36 


D3 


-900 


-2432 


37 


NC/D4 


-700 


-2432 


38 


NC/D5 


-500 


-2432 


39 


NC/D6 


-300 


-2432 


40 


NC/D7 


-100 


-2432 


41 


SHL 


100 


-2432 


42 


XSCL 


300 


-2432 


43 


INH 


500 


-2432 


44 


LP 


700 


-2432 


45 


FR 


900 


-2432 


46 


VCC 


1100 


-2432 


47 


V2 


1300 


-2432 


48 


V3 


1500 


-2432 


49 


GND 


1750 


-2432 


50 


VDDH 


2000 


-2432 


51 


OO 


2488 


-2432 


52 


01 


2738 


-2432 


53 


02 


2738 


-2222 


54 


03 


2738 


-2022 


55 


04 


2738 


-1835 


56 


05 


2738 


-1660 


57 


06 


2738 


-1485 


58 


07 


2738 


-1310 


59 


08 


2738 


-1135 


60 


09 


2738 


-960 


61 


O10 


2738 


-785 


62 


Oil 


2738 


-610 


63 


12 


2738 


-435 


64 


13 


2738 


-260 


65 


14 


2738 


-85 


66 


15 


2738 


85 


67 


016 


2738 


260 


68 


O 17 


2738 


435 
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Pad 


X 

(nm) 


Y 

(|a,m) 


Number 


Name 


69 


O 18 


2738 


610 


70 


19 


2738 


785 


71 


O20 


2738 


960 


72 


21 


2738 


1135 


73 


22 


2738 


1310 


74 


23 


2738 


1485 


75 


24 


2738 


1660 


76 


25 


2738 


1835 


77 


26 


2738 


2022 


78 


27 


2738 


2222 


79 


28 


2738 


2432 


80 


29 


2488 


2432 


81 


O30 


2000 


2432 


82 


31 


1750 


2432 


83 


32 


1500 


2432 


84 


33 


1300 


2432 


85 


34 


1100 


2432 


86 


35 


900 


2432 


87 


36 


700 


2432 


88 


37 


500 


2432 


89 


38 


300 


2432 


90 


39 


100 


2432 


91 


O40 


-100 


2432 


92 


41 


-300 


2432 


93 


42 


-500 


2432 


94 


43 


-700 


2432 


95 


44 


-900 


2432 


96 


45 


-1100 


2432 


97 


46 


-1300 


2432 


98 


47 


-1500 


2432 


99 


48 


-1750 


2432 


100 


49 


-2000 


2432 
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SED1 742/44 



• CMOS 160-bit Segment Driver 

• High Voltage LCD Driver 

■ DESCRIPTION 

The SED1742/SED1744 is a 160 dot matrix LCD segment (column) driver for driving high-capacity LCD 
panels at duty cycles higher than 1/100 (up to 1/500). The LSI features a wide range of LCD voltages. The 
upper and lower LCD drive voltages (VO, V5) are independent of the chip supplies. This enables the LCD drive 
bias voltages to be supplied from an external source. The device uses a daisy-chain enable system which 
decreases power consumption and eliminates the need for separate enable signals for each driver. 

The SED1 742/44 is used in conjunction with the SED1 743 (1 60-bit common driver) to drive a large-capacity 
dot matrix LCD panel. 



■ FEATURES 

• Low-power high-speed CMOS technology 

• 160-bit segment (column) driver 

• High-speed data bus ....4-bit (SED1742) 

8-bit (SED1744) 

• Duty cycle 1/100 to 1/500 

• Adjustable LCD drive voltages 

• Unbiased display off function 

• Adjustable offset bias of the LCD according to 
VDDH and GND 

• Shift clock frequency .... 12MHz maxat Vdd = 5V 



• Ability to adjust offset bias of the LCD source from 
Vdd 

• Daisy chain enable support 

• No enable signal by controller is required 

• Wide range of LCD voltage .... 14 to 40V 

• Supply voltage 2.7 to 5.5V 

• Package TAB (Toa) 

Au bump (Dib) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1743 



SED1743 



D0~D3, D0~D7 (SED1744) 



XSCL 



LP, FR 



YSCL 



YD 



160 



SED1743 160 



SED1742 



160 



SED1742 



320 SEG X 480 COM 
DUTY: 1/480 
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SED1 742/44 



■ BLOCK DIAGRAM 
• SED1742 



vo 

V5 
Vddh 



FR 

INH 
LP 

Vcc 
GND 

D0~D3 

XSCL 
EI01 



OO 



O 159 





160-bit LCD driver 


3 










160-bit Level sliifter 



^ V2 
^ V3 



160-bit Latch 



160-bit Data register 



IF 



T 



20-bit Enable shift register 



SHL 
EI02 



• SED1744 



O0-- O 159 



VO B- 



V5 
Vddh 



1 r 



160-bit LCD driver 



1 60-bit Level shifter 




D0~D7 



XSCL 
EI01 



160-bit Latch 



160-bit Data register 



3r 



T 



* 1 0-bit Enable shift register 



V2 
V3 



SHL 
EI02 
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SED1 742/44 



I PIN DESCRIPTION 



Pin Name 



I/O 



Function 



Q'ty 



OOto 159 



LCD crystal segment (column) output 
The output varies at the LP trailing edge. 



160 



DO to D3 
(SED1742) 



Display data input 
Display data input 



DO TO D7 
(SED1744) 



XSCL 



Display data shift clock input (triggered at the trailing edge) 



LP 



Display data latch pulse input (triggered at the trailing edge) 



EI01, EI02 



I/O 



Enable I/O. Set to input or output according to SHL input level. 
The output is reset at the LP input and set to "L" when a 1 60-bit data 
fetch is complete. 



SHL 



Shift direction selection and ElO terminal I/O control input (SED1744) 
When the data (a, b, .. g, h) (i, .. o, p) ... (s, t, .. y, z) are input in this 
sequence to the terminals (DO, D1 , .. D7), the relation between the data 
and the segment output is as shown in the table below. 



SHL 


O (SEG Output) 


ElO 


159 


158 


157 


156 


155 




2 


1 





1 


2 


L 


a 


b 


c 


d 


e 




X 


y 


z 


Output 


Input 


H 


z 


y 


X 


w 


V 




c 


b 


a 


Input 


Output 



Note: The relation between the data and the segment output is 
determined independently of the number of shift locks. 



PR 



Input of signal to AC electrify the liquid crystal drive output 



Vcc, GND 



Power 
Source 



Logic power source. GND: V; Vcc: +3, +5 V 



VO, V2, V3, V5 
Vddh 



Power 
Source 



Liquid crystal drive power source Vddh: +14 V to 40 V; GND: V 
Vddh > VO > V2 > 7/9 Vddh, 2/9 Vddh > V3 > V5 > GND 



INH 



Forced blank input 

The signal forces the output to be set to V5 level at the "L" level. 



TEST 



Test input normally fixed at "L" level. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage range (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage for LCD (1) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage for LCD (2) 


VO, V2, V3, V5 


GND -0.3 to VDDH +0.3 


V 


Input voltage (4) 


Vi 


GND -0.3 to VCC +0.3 


V 


Output voltage 


Vo 


GND -0.3 to VCC +0.3 


V 


ElO output current 


I01 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 1 (3) 


Tstg1 


-65 to +150 


°C 


Storage temperature 2 (3) 


Tstg2 


-55 to +150 


°C 


Logic supply 


Vcc 


3* 


V 


Segment driver supply voltage range 


Vddh 


14 to 28* 


V 



Ta = 25°C 



i 


40V 


i 


i 

5V 





Vddh 

VO 

V2 



Notes: 1 . The voltage is based at GND = V 

2. Voltage VO, V2, V3 and V5 should satisfy the condition: Vddh > VO > V2 > V3 > V5 > GND. 

3. The storage temperature 1 is specified for a single chip and the storage temperature 2 is for TCP 
mounting. 

4. WARNING: The LSI may be externally broken if the logic system power source floats or decreases below 
Vcc = 2.9 V while voltage is applied to the liquid crystal drive system power source. Special care should 
be taken for the power source sequence when turning the system power on and off. 
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• DC Electrical Characteristics 

(Unless stated otherwise GND=V5=0V, Vcc= +5.0V±10%, Ta = -20 to 75°C) 



Para motor 


oyi 1 luui 


OUI lUILIUI 1 


Torminal 

1 Ul 1 1 III icii 


Min 


Typ 


Max 


1 Jnit 

Ul III 


Logic supply voltage (1) 


vcc 




VCC 


o.U 


O.U 


o.o 


V 


Or»oratir»n \/r»ltano ropnmmonHoH 


Vddh 




Vddh 


14.0 




40.0 


V 


Segment driver input supply voltage 


Vddh 


Function 


Vddh 


8.0 


— 




V 


Segment driver input supply voltage (2) 


VO 


Value recommended 


VO 


Vddh -2.5 




Vddh 


V 


Segment driver input supply voltage (2) 


V2 


Value recommended 


V2 


7/9VDDH 


— 




V 


Segment driver input supply voltage (2) 


V3, V5 


Value recommended 


Vo, Vo 






2/9VDDH 


V 


High-level input voltage 


VlH 


Vcc = 3.0 to 5.5 V 


EI01, EI02, 
DO to D3: 
SED1742 
DO to D7: 
SED1744 
XSCU LP, 

SHL, PR, INH 


0.8VCC 






V 


Low-level input voltage 


VIL 






0.2VCC 


V 


High-level output voltage 


VOH 


vcc = 3 to 5.5 V 


lOH = -0.6 mA 


EI01, EI02 


Vcc -0.4 






V 


Low-level output voltage 


Vol 


lOL = 0.6 mA 






0.4 


V 


Low-level input 
leakage current 


Ili 


GND< ViN< Vcc 


DO to D3: 
SED1742 
DO to D7: 
SED1744 
LP, PR, XSCL, 
SHL, INH 


_ 


_ 


2.0 


^lA 


Input: leakage current output 


Ili/o 


GND< ViN< Vcc 


EI01, EI02 


— 


— 


5.0 


jiA 


Static current 


Ignd 


Vddh = 14.0 to 40.0 V 
ViH = Vcc, ViL = GND 


GND 


— 




25 




Output resistance 


RSEG 


AVoN 
= 0.5V 

condition 
recommended 


Vddh=+30.0V 


OO to 
0159 




0.9 


2.5 




Vddh=+20.0V 




1.0 


3.0 


Average Operation 
current consumed (1) 


Ice 


Vcc = +5.0 V, ViH = Vcc, 
ViL = GND, fxscL =5.38 MHz, 
fLP =33.6 kHz, fpR =70 Hz 
Input data: Display 
checkered, No load 


Vcc 




0.4 


1.2 


mA 


Vcc = +3.0 V; Other 
conditions: same as 
Vcc = +5.0 V 




0.2 


0.6 


Average Operation 
current consumed (2) 


Iddh 


Vddh = VO = +30.0 V, 
Vcc = +5.0 V, V3 = +4.0 V, 
V2 = +26.0 V, V5 = 0.0 V; 
Other conditions: same as 
Vcc = +5.0 V 


Vddh 


— 


0.5 


1.5 


mA 


Input capacitance 


Ci 


Freq.=1 MHz, Ta = 25°C 
Single chip 


DO to D3: 
SED1742 
DO to D7: 
SED1744 
LP, PR, XSCL, 
SHL, INH 






8 


PF 


I/O terminal capacity 


Ci/0 




EI01, EI02 






15 


PF 



Notes: 1 . The voltage is based at GND=OV. 

2. Voltage Vo, V2, and Vs should satisfy the condition: Vddh>Vo>V2>V3>V5>GND 
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• Operating Voltage Range Vcc-Vddh 

The maximum LCD supply voltage, Vddh depends on Vcc as shown in the following figure. 
Specify the Vddh voltage within the Vcc-Vddh operation. 

Vddh (V) 

50 I 1 1 1 1 




3.0 4.0 5.0 
Vcc (V) 



6.0 



• AC Electrical Characteristics 
o Input Timing Characteristics 



FR 



LP 



XSOL 

D0~D3: SED1742 
D0~D7:SED1744 
EI01,2 
(IN) 




tLD 



-tos- 



h 



tOH " 



■ twLH - 



tDF 



-tLH- 



-twCH- 



tc 



— tsUE - 



- twCL 



Note: Adjust the timing of the LP pulse input at high-speed operation, excluding one clock of XSCL. 

(Vcc = 5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


XSCL cycle 


tc 




83 






ns 


XSCL high-level pulse width 


tWCH 




30 






ns 


XSCL low-level pulse width 


tWCL 




30 






ns 


Data setup time 


tDS 




30 






ns 


Data hold time 


tDH 




30 






ns 


XSCL — ► LP rise time 


tLD 




-5 






ns 


LP — ► XSCL breaking time 


tLH 




60 






ns 


LP high-level pulse width (1) 


tWLH 




45 






ns 


FR delay allowance time 


tDF 




-300 




300 


ns 


ElO setup time 


tSUE 




35 






ns 



Note: twLH defines the time duration when the LP is "H" and the XSCL is "L". 
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(Vcc = 3.0 to 4.5 V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


XSCL cycle 


tc 




125 


— 


— 


ns 


XSCL high-level pulse width 


twCH 




50 


— 


— 


ns 


XSCL low-level pulse width 


tWCL 




50 


— 


— 


ns 


Data setup time 


tDS 




50 


— 


— 


ns 


Data hold time 


tOH 




30 


— 


— 


ns 


XSCL — ► LP rise time 


tLD 







— 


— 


ns 


LP — ► XSCL breaking time 


tLH 




120 






ns 


LP high-level pulse width (1) 


tWLH 




90 






ns 


FR delay allowance time 


tDF 




-600 




600 


ns 


ElO setup time 


tSUE 




70 






ns 



Note: twLH defines the time duration when the LP is "H" and the XSCL is "L" 



o Output Timing Characteristics 




(Vcc = +5.0 V ±10%, Vddh = 14.0 to 40.0 V) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


ElO reset time 


tER 


CL = 15pF (ElO) 






120 


ns 


ElO output delay time 


tDCL 






45 


ns 


LP — ► SEG output delay time 


tLSD 


Cl = 100 pF (On) 






200 


ns 


FR — ► SEG output delay time 


tFRSD 






400 


ns 


(Vcc = 3.0 to 4.5 V, Vddh = 14.0 to 28.0 V) 


Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


ElO reset time 


tER 


CL = 15pF (ElO) 






240 


ns 


ElO output delay time 


tDCL 






72 


ns 


LP — ► SEG output delay time 


tLSD 


CL = 100pF(On) 






400 


ns 


FR — ► SEG output delay time 


tFRSD 






800 


ns 
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• Timing Diagrams 

o 1/240 Duty Cycle 



240 1 2 3 4 239 1 2 3 4 



239 240 1 



_jo_jn ruuuui n_A_n_ 



nr 



DO to D3 40 



XiX2X3 — -yioXiX2X3-x^X 1X2X3 -" y-40 XiX 



■CD 



EIO0 



EIO(2) 



EIO(n) 



Notes: 

1 . The circled numerals 1 to n denote the position of the device in the chain. 

2. One cycle of XSCL should be lengthened tio satisfy tiH when high-speed data transfer takes place. 
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_rLJiJiJL_ __ji_JiJi_n_ 




■ FUNCTIONAL DESCRIPTION 
• Enable Shift Register 

The enable shift register is a bi-directional shift register, where the shift direction is selected by SHL. SHL is 
also used to latch data from the data bus into the data register. The effect of SHL on the shift direction and 
on the input data sequence is shown in the following table. 



Data Sequence and Siiift Direction 



SHL 


LCD Outputs 


Shift Direction 


0159 


0158 


0157 




02 


01 


oo 


EI01 


EI02 


L 


a 


b 


c 




X 


y 


z 


Output 


Input 


H 


z 


y 


X 




c 


b 


a 


Input 


Output 



When the enable signal is inactive, the SED1742 is in standby mode with the internal clock stopped and the 
data bus held LOW. When multiple SED1742s are used, the enable input of the first device should be 
connected to ground and the enable input of each successive device should be connected to the enable 
output of the preceding device. 

When 1 60 data bits have been latched into the SED1 742, the enable output edge goes LOW, eliminating the 
need for an external control circuit. 



• Data Register 

The data register converts the input data into parallel display driver data under the control of the enable shift 
register. 
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■ APPLICATION NOTES 

• Voltage Levels 

The recommended method of generating the LCD drive voltages, VO to V5, is with a voltage divider between 
Vddh and Vgnd, buffered with voltage followers. 

The lower drive level, V5, is not necessarily at Vgnd, and separate pins are used for the voltage levels when 
op-amps are used. A maximum voltage differential between V5 and Vgnd of 2.5V is recommended since the 
driver efficiency decreases as the differential increases. Connect V5 to GND when not using op-amps. 

The resistances of the voltage divider resistors should be as low as possible and within power supply 
constraints. 

Note that fluctuations in Iddh can cause dips in the Vddh supply. The device will be damaged if the voltage 
dips below the point where the relationship Vddh (VO) > V2 > V3 > V5 > Vgnd breaks down. A stabilized power 
supply may be required when using the resistor network. 

• Data Latch 

The data latch latches the data into the level shifter on the falling edge of LP. 

• Level Shifter 

The level shifter converts the logic-level signals from the latch into the LCD driver input voltage levels. 

• LCD Drivers 

The LCD drivers generate the AC LCD drive waveforms. The output voltages are determined by the polarity 
of the FR signal, as shown in the following table. 



Driver Output Voltage 



INH 


Input Data 


FR 


Output Voltage 


H 


H 


H 


VO (Vddh) 


L 


V5 


L 


H 


V2 


L 


V3 


L 


X 


X 


V5 



X = don't care 
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• Power-Up and Power-Down Precautions 

As the driver circuitry operates at high voltage, care should be taken when applying and removing power to 
the SED1 742 to prevent damage. If the driver supply is applied when the logic supply is either not connected 
or below 2.9V, excess current will flow into the SED1742 and damage the device. Normal operation is 
guaranteed if the correct power-up and power-down sequences are followed. 

Power-Up Sequence: 

Power should be applied to Vcc before, or at the same time as, power is applied to the driver circuitry. 

Power-Down Sequence: 

Power should be removed from Vcc after, or at the same time as, power is removed from the driver 
circuitry. 

The SED1742 can also be damaged if the LCD output drivers start operating before the driver supplies 
stabilize. INH should be held LOW to hold the driver outputs at V5 until the driver supplies have stabilized. 

As an extra precaution, insert a fast-blow fuse in series with the driver supply. 
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■ PAD LAYOUT FOR SED1742DiB 



140 130 120 110 100 90 





□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 




□ 




□ 


□ 




□ 


□ 




□ 


□ 
□ 


D1742D1R 


□ 
□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 


▲ 


□ 


□ 


T 


□ 


□ 




□ 


□ 




□ 


□ 


' ^ 


□ 


□ 


(0,U) 


□ 


□ 




□ 






□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 




□ 


□ 


□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


□ 



80 



1 10 20 30 40 50 



Chip Size 7.30mm x 4.48mm 

Chip Thickness 525|Lim ± 25jLim 

Pad Pitch 108iim (IVIin.) 

Gold bump dimensions (SED1742D1B): 

Size A 94 X 1 34 ± 20jLim (pads 1 ~ 1 5, 39- 1 83) 

Size B 115 X 148 ± 20|Lim (pads 16-33, 38) 

Size C 1 1 5 X 1 34 + 20jLim (pads 34-37) 



■ PAD COORDINATES 



Pad 


Coordinates 


No. 


Name 


X 


Y 


1 


0145 


-3228 


-2064 


2 


0146 


-3120 


-2064 


3 


0147 


-3012 


-2064 


4 


0148 


-2903 


-2064 


5 


0149 


-2795 


-2064 


6 


01 50 


-2687 


-2064 


7 


0151 


-2578 


-2064 


8 


0152 


-2470 


-2064 


9 


0153 


-2362 


-2064 


10 


0154 


-2253 


-2064 


11 


0155 


-2145 


-2064 


12 


0156 


-2037 


-2064 



Pad 


Coordinates 


No. 


Name 


X 


Y 


13 


0157 


-1929 


-2064 


14 


0158 


-1820 


-2064 


15 


0159 


-1712 


-2064 


16 


EI02 


-1550 


-2058 


17 


EI01 


-1417 


-2058 


18 


GND 


-1284 


-2058 


19 


DO 


-1151 


-2058 


20 


D1 


-1018 


-2058 


21 


D2 


-885 


-2058 


22 


D3 


-752 


-2058 


23 


NC 


-619 


-2058 


24 


NC 


-486 


-2058 
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Pad 


Coordinates 


No. 


Name 


X 


Y 


25 


NC 


-353 


-2058 


26 


NC 


-220 


-2058 


27 


SHL 


-87 


-2058 


28 


XSCL 


46 


-2058 


29 


TEST 


179 


-2058 


30 


INH 


312 


-2058 


31 


LP 


445 


-2058 


32 


Vcc 


578 


-2058 


33 


FR 


711 


-2058 


34 


V5 


872 


-2026 


35 


V3 


1034 


-2026 


36 


V2 


1195 


-2026 
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Pad 


Coordinates 


No. 


Name 


X 


Y 


37 


VO 


1357 


-2026 


38 


VDDH 


1550 


-2058 


39 


OO 


1712 


-2064 


40 


01 


1820 


-2064 


41 


02 


1929 


-2064 


42 


03 


2037 


-2064 


43 


04 


2145 


-2064 


44 


05 


2253 


-2064 


45 


06 


2362 


-2064 


46 


07 


2470 


-2064 


47 


08 


2578 


-2064 


48 


09 


2687 


-2064 


49 


O10 


2795 


-2064 


50 


Oil 


2903 


-2064 


51 


012 


3012 


-2064 


52 


013 


3120 


-2064 


53 


014 


3228 


-2064 


54 


015 


3474 


-1841 


55 


016 


3474 


-1733 


56 


017 


3474 


-1625 


57 


018 


3474 


-1516 


58 


019 


3474 


-1408 


59 


O20 


3474 


-1300 


60 


021 


3474 


-1191 


61 


022 


3474 


-1083 


62 


023 


3474 


-975 


63 


024 


3474 


-866 


64 


025 


3474 


-758 


65 


026 


3474 


-650 


66 


027 


3474 


-542 


67 


028 


3474 


-433 


68 


029 


3474 


-325 


69 


O30 


3474 


-217 


70 


031 


3474 


-108 


71 


032 


3474 





72 


033 


3474 


108 


73 


034 


3474 


217 


74 


035 


3474 


325 


75 


036 


3474 


433 


76 


037 


3474 


542 


77 


038 


3474 


650 


78 


039 


3474 


758 


79 


O40 


3474 


866 


80 


041 


3474 


975 


81 


042 


3474 


1083 


82 


043 


3474 


1191 


83 


044 


3474 


1300 


84 


045 


3474 


1408 


85 


046 


3474 


1516 



Pad 


Coordinates 


No. 


Name 


X 


Y 


86 


047 


3474 


1625 


87 


048 


3474 


1733 


88 


049 


3474 


1841 


89 


O50 


3195 


2064 


90 


051 


3087 


2064 


91 


052 


2978 


2064 


92 


053 


2870 


2064 


93 


054 


2762 


2064 


94 


055 


2553 


2064 


95 


056 


2545 


2064 


96 


057 


2437 


2064 


97 


058 


2328 


2064 


98 


059 


2220 


2064 


99 


O60 


2112 


2064 


100 


061 


2004 


2064 


101 


062 


1895 


2064 


102 


063 


1787 


2064 


103 


064 


1679 


2064 


104 


065 


1570 


2064 


105 


066 


1462 


2064 


106 


067 


1354 


2064 


107 


068 


1245 


2064 


108 


069 


1137 


2064 


109 


O70 


1029 


2064 


110 


071 


921 


2064 


111 


072 


812 


2064 


112 


073 


704 


2064 


113 


074 


596 


2064 


114 


075 


487 


2064 


115 


076 


379 


2064 


116 


077 


271 


2064 


117 


078 


162 


2064 


118 


079 


54 


2064 


119 


O80 


-54 


2064 


120 


081 


-162 


2064 


121 


082 


-271 


2064 


122 


083 


-379 


2064 


123 


084 


-487 


2064 


124 


085 


-596 


2064 


125 


086 


-704 


2064 


126 


087 


-812 


2064 


127 


088 


-921 


2064 


128 


089 


-1029 


2064 


129 


O90 


-1137 


2064 


130 


091 


-1245 


2064 


131 


092 


-1354 


2064 


132 


093 


-1462 


2064 


133 


094 


-1570 


2064 


134 


' 095 


-1679 


2064 
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Pad 


Coordinates 


No. 


Name 


X 


Y 


135 


096 


-1787 


2064 


136 


097 


-1895 


2064 


137 


098 


-2004 


2064 


138 


099 


-2112 


2064 


139 


O100 


-2220 


2064 


140 


O101 


-2328 


2064 


141 


O102 


-2437 


2064 


142 


O103 


-2545 


2064 


143 


01 04 


-2653 


2064 


144 


01 05 


-2762 


2064 


145 


01 06 


-2870 


2064 


146 


01 07 


-2978 


2064 


147 


01 08 


-3087 


2064 


148 


01 09 


-3195 


2064 


149 


Olio 


-3474 


1841 


150 


0111 


-3474 


1733 


151 


0112 


-3474 


1625 


152 


0113 


-3474 


1516 


153 


0114 


-3474 


1408 


154 


0115 


-3474 


1300 


155 


0116 


-3474 


1191 


156 


0117 


-3474 


1083 


157 


0118 


-3474 


975 


158 


0119 


-3474 


866 


159 


01 20 


-3474 


758 


160 


0121 


-3474 


650 


161 


0122 


-3474 


542 


162 


0123 


-3474 


433 


163 


0124 


-3474 


325 


164 


0125 


-3474 


217 


165 


0126 


-3474 


108 


166 


0127 


-3474 





167 


0128 


-3474 


-108 


168 


0129 


-3474 


-217 


169 


01 30 


-3474 


-325 


170 


0131 


-3474 


-433 


171 


0132 


-3474 


-542 


172 


0133 


-3474 


-650 


173 


0134 


-3474 


-758 


174 


0135 


-3474 


-866 


175 


0136 


-3474 


-975 


176 


0137 


-3474 


-1083 


177 


0138 


-3474 


-1191 


178 


0139 


-3474 


-1300 


179 


01 40 


-3474 


-1408 


180 


0141 


-3474 


-1516 


181 


0142 


-3474 


-1625 


182 


0143 


-3474 


-1733 


183 


0144 


-3474 


-1841 
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PAD LAYOUT FOR SED1744Dib 



120 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



D17441B 



(0,0) 



° □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



10 



20 



30 



40 



50 



Chip Size 7.30mm x 4.48mm 

Chip Thickness 525|Lim ± 25jLLm 

Pad Pitch 108|Lim (Min.) 

Gold bump dimensions (SED1744sD1B): 

Size A 94 X 1 34 ± 20|im (pads 1 ~ 1 5, 39- 1 83) 

Size B 1 15 X 148 ± 20|Lim (pads 16-33, 38) 

Size C 1 1 5 X 1 34 ± 20|j,m (pads 34-37) 



■ PAD COORDINATES 



Pad 


Coordinates 


No. 


Name 


X 


Y 


1 


0145 


-3228 


-2064 


2 


0146 


-3120 


-2064 


3 


0147 


-3012 


-2064 


4 


0148 


-2903 


-2064 


5 


0149 


-2795 


-2064 


6 


01 50 


-2687 


-2064 


7 


0151 


-2578 


-2064 


8 


0152 


-2470 


-2064 


9 


0153 


-2362 


-2064 


10 


0154 


-2253 


-2064 


11 


0155 


-2145 


-2064 


12 


0156 


-2037 


-2064 



Pad 


Coordinates 


No. 


Name 


X 


Y 


13 


0157 


-1929 


-2064 


14 


0158 


-1820 


-2064 


15 


0159 


-1712 


-2064 


16 


Ei02 


-1550 


-2058 


17 


EiOl 


-1417 


-2058 


18 


GND 


-1284 


-2058 


19 


DO 


-1151 


-2058 


20 


D1 


-1018 


-2058 


21 


D2 


-885 


-2058 


22 


D3 


-752 


-2058 


23 


D4 


-619 


-2058 


24 


D5 


-486 


-2058 
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unit: jim 



Pad 


Coordinates 


No. 


Name 


X 


Y 


25 


D6 


-353 


-2058 


26 


D7 


-220 


-2058 


27 


SHL 


-87 


-2058 


28 


XSCL 


46 


-2058 


29 


TEST 


179 


-2058 


30 


l"NH 


312 


-2058 


31 


LP 


445 


-2058 


32 


Vcc 


578 


-2058 


33 


FR 


711 


-2058 


34 


V5 


872 


-2026 


35 


V3 


1034 


-2026 


36 


V2 


1195 


-2026 



SED1 742/44 



Pad 


Coordinates 


No. 


Name 


X 


Y 


37 


VO 


1357 


-2026 


38 


VDDH 


1550 


-2058 


39 


OO 


1712 


-2064 


40 


01 


1820 


-2064 


41 


02 


1929 


-2064 


42 


03 


2037 


-2064 


43 


04 


2145 


-2064 


44 


05 


2253 


-2064 


45 


06 


2362 


-2064 


46 


07 


2470 


-2064 


47 


08 


2578 


-2064 


48 


09 


2687 


-2064 


49 


O10 


2795 


-2064 


50 


Oil 


2903 


-2064 


51 


012 


3012 


-2064 


52 


013 


3120 


-2064 


53 


014 


3228 


-2064 


54 


015 


3474 


-1841 


55 


016 


3474 


-1733 


56 


017 


3474 


-1625 


57 


018 


3474 


-1516 


58 


019 


3474 


-1408 


59 


O20 


3474 


-1300 


60 


021 


3474 


-1191 


61 


022 


3474 


-1083 


62 


023 


3474 


-975 


63 


024 


3474 


-866 


64 


025 


3474 


-758 


65 


026 


3474 


-650 


66 


027 


3474 


-542 


67 


028 


3474 


-433 


68 


029 


3474 


-325 


69 


O30 


3474 


-217 


70 


031 


3474 


-108 


71 


032 


3474 





72 


033 


3474 


108 


73 


034 


3474 


217 


74 


035 


3474 


325 


75 


036 


3474 


433 


76 


037 


3474 


542 


77 


038 


3474 


650 


78 


039 


3474 


758 


79 


O40 


3474 


866 


80 


041 


3474 


975 


81 


042 


3474 


1083 


82 


043 


3474 


1191 


83 


044 


3474 


1300 


84 


045 


3474 


1408 


85 


046 


3474 


1516 



Pad 


Coordinates 


No. 


Name 


X 


Y 


86 


047 


3474 


1625 


87 


048 


3474 


1733 


88 


049 


3474 


1841 


89 


O50 


3195 


2064 


90 


051 


3087 


2064 


91 


052 


2978 


2064 


92 


053 


2870 


2064 


93 


054 


2762 


2064 


94 


055 


2553 


2064 


95 


056 


2545 


2064 


96 


057 


2437 


2064 


97 


058 


2328 


2064 


98 


059 


2220 


2064 


99 


O60 


2112 


2064 


100 


061 


2004 


2064 


101 


062 


1895 


2064 


102 


063 


1787 


2064 


103 


064 


1679 


2064 


104 


065 


1570 


2064 


105 


066 


1462 


2064 


106 


067 


1354 


2064 


107 


068 


1245 


2064 


108 


069 


1137 


2064 


109 


O70 


1029 


2064 


110 


071 


921 


2064 


111 


072 


812 


2064 


112 


073 


704 


2064 


113 


074 


596 


2064 


114 


075 


487 


2064 


115 


076 


379 


2064 


116 


077 


271 


2064 


117 


078 


162 


2064 


118 


079 


54 


2064 


119 


O80 


-54 


2064 


120 


081 


-162 


2064 


121 


082 


-271 


2064 


122 


083 


-379 


2064 


123 


084 


-487 


2064 


124 


085 


-596 


2064 


125 


086 


-704 


2064 


126 


087 


-812 


2064 


127 


088 


-921 


2064 


128 


089 


-1029 


2064 


129 


O90 


-1137 


2064 


130 


091 


-1245 


2064 


131 


092 


-1354 


2064 


132 


093 


-1462 


2064 


133 


094 


-1570 


2064 


134 


095 


-1679 


2064 
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Pad 


Coordinates 


No. 


Name 


X 


Y 


135 


096 


-1787 


2064 


136 


097 


-1895 


2064 


137 


098 


-2004 


2064 


138 


099 


-2112 


2064 


139 


01 00 


-2220 


2064 


140 


O101 


-2328 


2064 


141 


01 02 


-2437 


2064 


142 


01 03 


-2545 


2064 


143 


01 04 


-2653 


2064 


144 


01 05 


-2762 


2064 


145 


01 06 


-2870 


2064 


146 


01 07 


-2978 


2064 


147 


01 08 


-3087 


2064 


148 


01 09 


-3195 


2064 


149 


Olio 


-3474 


1841 


150 


0111 


-3474 


1733 


151 


0112 


-3474 


1625 


152 


0113 


-3474 


1516 


153 


0114 


-3474 


1408 


154 


0115 


-3474 


1300 


155 


0116 


-3474 


1191 


156 


0117 


-3474 


1083 


157 


0118 


-3474 


975 


158 


0119 


-3474 


866 


159 


O120 


-3474 


758 


160 


0121 


-3474 


650 


161 


0122 


-3474 


542 


162 


0123 


-3474 


433 


163 


0124 


-3474 


325 


164 


0125 


-3474 


217 


165 


0126 


-3474 


108 


166 


0127 


-3474 





167 


0128 


-3474 


-108 


168 


0129 


-3474 


-217 


169 


O130 


-3474 


-325 


170 


0131 


-3474 


-433 


171 


0132 


-3474 


-542 


172 


0133 


-3474 


-650 


173 


0134 


-3474 


-758 


174 


0135 


-3474 


-866 


175 


0136 


-3474 


-975 


176 


0137 


-3474 


-1083 


177 


0138 


-3474 


-1191 


178 


0139 


-3474 


-1300 


179 


01 40 


-3474 


-1408 


180 


0141 


-3474 


-1516 


181 


0142 


-3474 


-1625 


182 


0143 


-3474 


-1733 


183 


0144 


-3474 


-1841 
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■ SED1742 TAPE-CARRIER PACKAGE 
• Tape-Carrier Pinout 
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• Tape-Carrier Dimensions 




91.00+ofi-op 
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SED1 742/44 



SED1744 TAPE-CARRfER PACKAGE 
Tape-Carrier Pinout 
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SED1 742/44 
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SED1748 



LOW-POWER 160-BIT LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1748 is a 160-bit dot matrix LCD segment (column) driver for driving high-capacity LCD panels at 
duty cycles higher than 1 /1 00 (up to 1 /500). The LSI features a wide range of LCD drive voltages. The upper 
and lower LCD drive voltages (VO, V5) are independent of the chip supplies. This enables the LCD drive bias 
voltages to be supplied from an external source. The device uses a daisy-chain enable system which 
decreases power consumption and eliminates the need for separate signals for each driver. 

The SED1 748 is used in conjunction with the SED1 743 (1 60-bit common driver) to drive a large-capacity dot 
matrix LCD panel. 



■ FEATURES 

• Low-power, high-speed CMOS technology 

• 160-bit segment (column) driver 

• High-speed 8-bit data bus 

• Duty cycle 1/100 to 1/500 

• Adjustable LCD drive voltages 

• Unbiased display off function 

• Adjustable offset bias of the LCD according to 
Vddh and GND 

• Shift clock frequencyl 6MHz max at Vdd = 5V 



• Ability to adjust offset bias of the LCD source 
from Vdd 

• High-speed daisy chain enable support 

• Adjustable offset bias of the liquid crystal ac- 
cording to the VO and GND 

• Wide range of LCD voltages 8 to 42V 

• Supply voltage 2.7 to 5.5V 

• Package Au bump (Dob) 

TAB (ToA) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1743 160 



SED1743 



SED1743 



DO - D7 



XSCL 



LP, FR 



YSCL 



YD 

□ 



160 



160 



SED1748 



t t t 



SED1748 



160 



160 



320 SEG X 480 COM 
DUTY: 1/480 
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BLOCK DIAGRAM 



FR 6 



DSPOF 

LP 

Vcc 
GND 



OO 0159 



-o 





LCD driver: 160-bits 




) ► 


^ ( 


) ► 


M ( 




i 


fr 






Level shifter: 160-bits 







D0~D7 



Latch: 160-bits 




Data register: 1 60-bits 



XSCL 
EI01 



6 V2 
V3 











1 ( 




Bidirectional Shift Register 


M 1 


) ► 

► 


^ ►( 



SHL 
EI02 
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■ BLOCK DESCRIPTION 

• Enable Shift Register 

The enable shift register is a bi-directional shift register, where the shift direction is selected by SHL. When 
the enable signal is inactive, the SED1748 is in standby mode, where the internal clock is stopped and the 
data bus held LOW. When multiple SED1748s are used, the enable input of the first device should be 
connected to ground and the enable input of each successive device should be connected to the enable 
output of the preceding device. When 160 data bits have been latched into the SED1748, the enable output 
goes LOW, eliminating the need for an external control circuit. 

• Data Register 

The data register converts the input data into parallel display driver data under the control of the enable 
shift register. 

• Data Latch 

The data latch latches the data into the level shifter on the falling edge of LP. 

• Level Shifter 

The level shifter converts the logic-level signals from the latch into the LCD driver input voltage levels. 

• LCD Drivers 

The LCD drivers generate the AC LCD driver waveforms. The output voltages are determined by the polarity 
of the FR signal, as shown in the following table: 



DSPOF 


Input Data 


FR 


Output 
Voltage 


H 


H 


H 


VO 


L 


V5 


L 


H 


V2 


L 


V3 


L 






V5 
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PIN DESCRIPTION 



Pin Name 



I/O 



Function 



No. of 
Pins 



OO to 0159 



LCD driver segment (column) output 

The output changes with the LP's trailing edge. 



160 



DO to D7 



Display data input 



XSCL 



Display data shift clock input (trailing edge triggered) 



LP 



Display data latch clock input (trailing edge triggered) 



EI01,EI02 



I/O 



Enable I/O 

• Configured by SHL. 

• Output is reset to "H" by LP input. When the 1 60-bit display data is read, 
the output falls to "L" automatically. 



SHL 



Shift direction and input/output select input 

• If the display data is entered in the input (DO, D1 , D7) in the order of 

(aO, a1, a6, a7) (bO, b1, b6, b7) , (tO, t1, t6, t7), the 

relationship of the display data and the segment output is as given in the 
table below. 



SHL 


Output 


ElO 


159 


158 


157 




2 


1 





1 


2 


L 


aO 


a1 


a2 




t5 


te 


t7 





1 


H 


t7 


te 


15 




a2 


a1 


aO 


1 


O 



FR 



I 



LCD AC driver signal input 



Vcc, GND 



Power 
supply 



Logic power input 

GND: OV, Vcc: +3.3V, +5V 



VO, V2, 
V3, V5 



Power 
supply 



LCD driver power input 
GND: OV, VO: +14 to +42V 
VO > V2 > 7/9 X VO 
2/9 X VO > V3 > V5 > GND 



DSPOF 



Compulsion bias input 

When the "L" level, the output is compelled to the V5 level. 

* If you use this function, you cannot use to combine with the SED1703. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Supply voltage 1 


Vcc 


-0.3 to +7.0 


V 


Supply voltage 2 


VO 


-0.3 to +45.0 


V 


Supply voltage 3 


VO, V2, V3, V5 


GND - 0.3 to VO + 0.3 


V 


Input voltage 


VI 


GND - 0.3 to Vcc + 0.3 


V 


Output voltage 


VO 


GND - 0.3 to Vcc + 0.3 


V 


ElO output voltage 


I01 


20 


mA 


Operating temperature 


TOPR 


-30 to +85 


°C 


Storage temperature 1 


TSTG1 


-65 to +150 


°C 


Storage temperature 2 


TSTG2 


-55 to +100 


°C 



Notes: 

1 . All voltages are given relative to GND = OV. 

2. For storage temperature 1 - Die 

For storage temperature 2 - TAB mounted 

3. VO, V2, and V3 must satisfy the condition Vdd > VO > V2 > V3 > V5 > Vee 



i 


i 

42V 


i 


i 

5V 





VO 
V2 



4. This LSI has high LCD driver voltage. As a result, if the logic power is being floated and Vcc < 2.6V in the LCD driver, the 
LSI may be damaged because of the excess current. 
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• DC Electrical Characteristics 



Pflrameter 


Symbol 


Conditions 


Din Kloi^A 


Min 


Typ 


Max 


1 init 
Uilll 


Supply voltage (1) 


Vcc 




Vcc 


2.7 




5.5 


V 


Recommended 
operating voltage 


VO 




VO 


14.0 


— 


40.0 


V 


Operation voltage 


VO 


Function 


VO 


8.0 




42.0 


V 


Supply voltage (2) 


V2 




V2 


7/9 X VO 






V 


Supply voltage (3) 


V3 




V3 


GND 




2/9 X VO 


V 


High-level input current 


VlH 




EI01, EI02, 
FR, DO to D7, 
XSCL, SHL, 
LP, DSPOF 


0.8 X Vcc 


— 




V 


Low-level input current 


ViL 


— 


— 


0.2 X Vcc 


V 


High-level output current 


VOH 


Vcc = 
2.7 to 


loH = 0.6mA 


EI01, EI02 


Vcc - 0.4 






V 


Low-level output voltage 


Vol 


loL = 0.6mA 






0.4 


V 


Input leakage current 


ILI 


b.bV 

GND < ViN < Vcc 


DO to D7, LP, 
FR, XSCL, 
SHL, DSPOF 


— 


— 


2.0 


laA 


Input/output leakage 
current 


Ili/o 


GND < ViN < Vcc 


EI01, EI02 


— 


— 


5.0 


|xA 


Quiescent current 


Ignd 


V0 = 14.0to 42.0V 
ViH = Vcc, ViL = GND 


GND 


— 




25 


^lA 


Segment ON 
resistance 


RSEG 


AVoN 
=0.5V 


V0 = +36.0V, 1/24 


OO to 0159 




0.62 


1.9 




V0 = +26.0V, 1/20 




0.68 


2.0 


Deviation in chip 
ON resistance 


ARSEG 


AVoN = 0.5 

VO = +36.0V, 1/24 


OO to 0159 






90 


Q 


Operating current (1) 


Ice 


Vcc = +5.0V, ViH = Vcc, 
ViL + GND, fxscL = 
5.38MHz, fLP=33.6KHz, 
fpR = 70Hz, Input data: 
Shimatsu display, no 
load 


Vcc 


— 


0.5 


1.1 


mA 


Vcc = +3.0V, other con- 
ditions as above 


Vcc 




0.2 


0.6 


mA 


Operating current (2) 


lo 


V0 = +30.0V,Vcc = +5.0V, 
V3 = +4.0V,V2 = +26.0V, 
V5 = O.OV, other condi- 
tions as for Ice 


VO 




0.15 


0.9 


mA 


Input capacitance 


Ci 

Ci/o 


Freq. = 1MHz, Ta = 25°C 
chip package 


DO to D7, LP, 
FR, XSCL, 
SHL, DSPOF 






8 


PF 


Input/output capacitance 


EI01, EI02 






15 


PF 
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• Operating Voltage Range for Vcc and VO 



Vo (V) 
50 

42 
40 



i_ 



30 
28 

20 



10 



Operating voltage range 







2.0 



2.7 



3.0 



4.0 

Vcc (V) 



5.0 



6.0 
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• AC Electrical Characteristics 
o Input Timing 




Vcc = 5.0V ± 1 0%, Ta = -30 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL cycle time 


to 


tr, tf < 11ns 


62 




ns 


XSCL high-level pulse width 


tWCH 




20 




ns 


XSCL low-level pulse width 


tWCL 




20 




ns 


Data setup time 


tDS 




10 




ns 


Data hold time 


tDH 




10 




ns 


XSCL -> LP rising edge 


tLD 




-5 




ns 


LP XSCL falling edge 


tLH 




30 




ns 


LP high-level pulse width 


tWLH 




40 




ns 




35 




ns 


FR phase difference 


tDF 




-300 


+300 


ns 


ElO setup time 


tSUE 




30 




ns 


Input signal change time 


tr,ff 






50 


ns 


Vcc = 2.7 to 4.5V, Ta = -30 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL cycle time 


to 


tr, tf < 15ns 


100 




ns 


XSCL high-level pulse width 


tWCH 




35 




ns 


XSCL low-level pulse width 


tWCL 




35 




ns 


Data setup time 


tDS 




15 




ns 


Data hold time 


tDH 




10 




ns 


XSCL -> LP rising edge 


tLD 




-10 




ns 


LP XSCL falling edge 


tLH 




60 




ns 


LP high-level pulse width 


tWLH 




75 




ns 




65 




ns 


FR phase difference 


tDF 




-300 


+300 


ns 


ElO setup time 


tSUE 




40 




ns 


Input signal change time 


tr,ff 






50 


ns 
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o Output Timing 



FR 
LP 
XSCL 

EI01,2 
(OUT) 

SEG 



tER 



-tpRSD- 



-tLSD- 



0.8 X Vcc 
0.2 X Vcc 



0.8 X Vcc 
0.2 X Vcc 

Vn - 0.5 
Vn + 0.5 



Vcc = 5.0V ± 10%, VO = 14.0 to 42.0V 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


GL= 15pF 
(ElO) 




120 


ns 


ElO output delay time 


tDCL 




45 


ns 


LP -> SEG delay time 


tLSD 


CL = 100pF 
(On) 




200 


ns 


FR SEG delay time 


tFRSD 




400 


ns 


Vcc = 2.7 to 4.5V, VO = 14.0 to 28.0V 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


CL = 15pF 
(ElO) 




240 


ns 


ElO output delay time 


tDCL 




85 


ns 


LP -> SEG delay time 


tLSD 


CL= lOOpF 
(On) 




400 


ns 


FR SEG delay time 


tFRSD 




800 


ns 
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• Timing Diagrams 
o 1/240 Duty Cycle 



LP 
LATCH 
DATA 
FR 



240 1 2 3 4 



X X X X ~T- 



239 240 1 2 3 



X X X x : 



239 240 1 



X X X 



"L 




EIO© 
ElO® 
EIO® 




NOTES: 

1 . The circled numerals (T) to (n) denote the position of the device in the chain. 

2. When transferring data at high speed, one cycle of XSCL must be lengthened to satisfy tm. 
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■ LCD DRIVER POWER SUPPLY 
• Generating LCD Driver Voltage 

To obtain individual voltage levels for LCD driver, register-split the potential between VO-GND and drive the 
LCD with the voltage follower using the operation annplifier. When using the operation amplifier, V5 and GND 
are separated. However, if the potential of V5 is higher than the GND potential and the potential difference 
increases, the LCD driver capability decreases. To above this, set V5 and GND within the range from to 
2.5V. If an operation amplifier is not used, connect V5 and GND. If there are direct resistors on the VO (GND) 
power line, voltage falls in VO (GND) at the LSI power pins. This is caused by 10 at the time of signal change. 
As a result, the relationship (VO > V2 > V3 > V5 > GND) for intermediate potential of LCD cannot be maintained 
and the LSI may be damaged. 

To insert a protective resistor, the voltage must be stabilized according to the capacity. 



• Power-Up/Power-Down Sequence 

This LSI has high LCD driver voltage. As a result, if the logic power is being floated and Vcc < 2.6V is applied 
in the LCD driver, the LSI may be damaged because of the excess current. 

Until the LCD driver voltage is stabilized, use the display off function (DSPOF) to set the potential of the LCD 
drive output to V5 level. 

Follow the sequence given below when turning the power on/off. 

To turn on the power: 

1 . Turn on the logic power 

2. Turn the LCD driver on 

(or turn them on simultaneously) 

To turn off the power: 

1. Turn off the LCD driver 

2. Turn off the logic power 

(or turn them off simultaneously) 

To avoid excess current, insert the high-speed fuse in series with the LCD power. Select the appropriate value 
for a protective resistor according to the capacity of an LCD cell. 
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TYPICAL APPLICATION 



YDU- 
YSCL - 
DSPOF- 
SHL- 



(YDL)- 



FR- 



LP_ 
XSCL- 
SHL" 

DL0~7Z 




594 



■ PAD LAYOUT 



130 120 



170 



180 



200 
204 



nDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDnDDDDDDDDnDDaDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ I □ 

□ □ 

□ — — □ 

S 1(0,0) H 

□ □ 

□ □ 

□ □ 

□ □ 

□ c 

□ □ 

□ c 

□ □ 

□ c 

□ c 

□ c 

□ c 

□ c 

Q ° 

□ □ 

□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ D1748DOB □ 



1 10 20 30 40 



Chip size 7.30mm x 4.48mm 

Pad pitcli 81.7jim (Min.) 

Chip thickness 525|a.m ± 25|xm 



1) Au bump dimensions (SED1748Dob) 

• Size A : 97|im x BBiim ± 4}xm (pads 1 to 44) 

• Size B : 82|im x 80|im ± 4|am (pads 45 to 48. 66 to 81 , 1 68 to 1 83, 201 to 204) 

• Size C : 82|im x 70iim ± 4|im (pads 49 to 65, 184 to 200) 

• Size D : 65|im x 1 64|im ± 4|im (pads 82 to 85, 1 64 to 1 67) 

• Size E : 53|im x 1 64|im ± 4|im (pads 86 to 1 63) 
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PAD COORDINATES 



Unit: |im 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


GND 


-2757 


-2080 


2 


GND 


-2630 


-2080 


3 


EI02 


-2500 


-2080 


4 


EI02 


-2373 


-2080 


5 


FR 


-2244 


-2080 


6 


FR 


-2117 


-2080 


7 


DSPOFF 


-1987 


-2080 


8 


DSPOFF 


-1860 


-2080 


9 


LP 


-1731 


-2080 


10 


LP 


-1604 


-2080 


11 


XSCL 


-1474 


-2080 


12 


XSCL 


-1347 


-2080 


13 


DO 


-1218 


-2080 


14 


DO 


-1091 


-2080 


15 


D1 


-961 


-2080 


16 


D1 


-834 


-2080 


17 


D2 


-705 


-2080 


18 


D2 


-578 


-2080 


19 


D3 


-448 


L^080 


20 


D3 


-321 


-2080 


21 


D4 


-192 


-2080 


22 


D4 


-65 


-2080 


23 


D5 


65 


-2080 


24 


D5 


192 


-2080 


25 


D6 


321 


-2080 


26 


D6 


448 


-2080 


27 


D7 


578 


-2080 


28 


D7 


705 


-2080 


29 


EI01 


834 


-2080 


30 


EI01 


961 


-2080 


31 


SHL 


1091 


-2080 


32 


SHL 


1218 


-2080 


33 


NC 


1347 


-2080 


34 


NC 


1474 


-2080 


35 


Vcc 


1604 


-2080 


36 


Vcc 


1731 


-2080 


37 


V5 


1860 


-2055 


38 


V5 


1987 


-2055 


39 


V3 


2117 


-2040 


40 


V3 


2244 


-2040 


41 


V2 


2373 


-2024 


42 


V2 


2500 


-2024 


43 


VO 


2630 


-2009 


44 


VO 


2757 


-2009 


45 


OO 


3492 


-2088 


46 


01 


3492 


-1978 


47 


02 


3492 


-1868 


48 


03 


3492 


-1758 


49 


04 


3492 


-1652 


50 


05 


3492 


-1551 


51 


06 


3492 


-1451 


52 


07 


3492 


-1350 


53 


08 


3492 


-1249 


54 


09 


3492 


-1149 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


55 


O10 


3492 


-1048 


56 


Oil 


3492 


-947 


57 


012 


3492 


-846 


58 


013 


3492 


-745 


59 


014 


3492 


-645 


60 


015 


3492 


-544 


61 


016 


3492 


-444 


62 


017 


3492 


-343 


63 


018 


3492 


-242 


64 


019 


3492 


-142 


65 


O20 


3492 


-41 


66 


021 


3492 


65 


67 


022 


3492 


175 


68 


023 


3492 


285 


69 


024 


3492 


395 


70 


025 


3492 


505 


71 


026 


3492 


616 


72 


027 


3492 


726 


73 


028 


3492 


836 


74 


029 


3492 


946 


75 


O30 


3492 


1056 


76 


031 


3492 


1167 


77 


032 


3492 


1277 


78 


033 


3492 


1387 


79 


034 


3492 


1497 


80 


035 


3492 


1607 


81 


036 


3492 


1718 


82 


037 


3512 


2051 


83 


038 


3419 


2051 


84 


039 


3326 


2051 


85 


O40 


3233 


2051 


86 


041 


3145 


2051 


87 


042 


3064 


2051 


88 


043 


2982 


2051 


89 


044 


2900 


2051 


90 


045 


2819 


2051 


91 


046 


2737 


2051 


92 


047 


2655 


2051 


93 


048 


2574 


2051 


94 


049 


2492 


2051 


95 


O50 


2410 


2051 


96 


051 


2328 


2051 


97 


052 


2247 


2051 


98 


053 


2165 


2051 


99 


054 


2083 


2051 


100 


055 


2002 


2051 


101 


056 


1920 


2051 


102 


057 


1838 


2051 


103 


058 


1757 


2051 


104 


059 


1675 


2051 


105 


O60 


1593 


2051 


106 


061 


1511 


2051 


107 


062 


1430 


2051 


108 


063 


1348 


2051 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


109 


064 


1266 


2051 


110 


065 


1185 


2051 


111 


066 


1103 


2051 


112 


067 


1021 


2051 


113 


068 


940 


2051 


114 


069 


858 


2051 


115 


O70 


776 


2051 


116 


071 


694 


2051 


117 


072 


613 


2051 


118 


073 


531 


2051 


119 


074 


449 


2051 


120 


075 


368 


2051 


121 


076 


286 


2051 


122 


077 


204 


2051 


123 


078 


123 


2051 


124 


079 


41 


2051 


125 


O80 


-41 


2051 


126 


081 


-123 


2051 


127 


082 


-204 


2051 


128 


083 


-286 


2051 


129 


084 


-368 


2051 


130 


085 


-449 


2051 


131 


086 


-531 


2051 


132 


087 


-613 


2051 


133 


088 


-694 


2051 


134 


089 


-776 


2051 


135 


O90 


-858 


2051 


136 


091 


-940 


2051 


137 


092 


-1021 


2051 


138 


093 


-1103 


2051 


139 


094 


-1185 


2051 


140 


095 


-1266 


2051 


141 


096 


-1348 


2051 


142 


097 


-1430 


2051 


143 


098 


-1511 


2051 


144 


099 


-1593 


2051 


145 


01 00 


-1675 


2051 


146 


O101 


-1757 


2051 


147 


01 02 


-1838 


2051 


148 


01 03 


-1920 


2051 


149 


01 04 


-2002 


2051 


150 


01 05 


-2083 


2051 


151 


01 06 


-2165 


2051 


152 


01 07 


-2247 


2051 


153 


01 08 


-2328 


2051 


154 


01 09 


-2410 


2051 


155 


Olio 


-2492 


2051 


156 


0111 


-2574 


2051 


157 


0112 


-2655 


2051 


158 


0113 


-2737 


2051 


159 


0114 


-2819 


2051 


160 


0115 


-2900 


2051 


161 


0116 


-2982 


2051 


162 


0117 


-3064 


2051 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


163 


0118 


-3145 


2051 


164 


0119 


-3233 


2051 


165 


01 20 


-3326 


2051 


166 


0121 


-3419 


2051 


167 


0122 


-3512 


2051 


168 


0123 


-3492 


1718 


169 


0124 


-3492 


1607 


170 


0125 


-3492 


1497 


171 


0126 


-3492 


1587 


172 


0127 


-3492 


1277 


173 


0128 


-3492 


1167 


174 


0129 


-3492 


1056 


175 


01 30 


-3492 


946 


176 


0131 


-3492 


836 


177 


0132 


-3492 


726 


178 


0133 


-3492 


616 


179 


0134 


-3492 


505 


180 


0135 


-3492 


395 


181 


0136 


-3492 


285 


182 


0137 


-3492 


175 


183 


0138 


-3492 


65 


184 


0139 


-3492 


-41 


185 


01 40 


-3492 


-142 


186 


0141 


-3492 


-242 


187 


0142 


-3492 


-343 


188 


0143 


-3492 


-444 


189 


0144 


-3492 


-544 


190 


0145 


-3492 


-645 


191 


0146 


-3492 


-746 


192 


0147 


-3492 


-846 


193 


0148 


-3492 


-947 


194 


0149 


-3492 


-1048 


195 


01 50 


-3492 


-1149 


196 


0151 


-3492 


-1249 


197 


0152 


-3492 


-1350 


198 


0153 


-3492 


-1451 


199 


0154 


-3492 


-1551 


200 


0155 


-3492 


-1652 


201 


0156 


-3492 


-1758 


202 


0157 


-3492 


-1868 


203 


0158 


-3492 


-1978 


204 


0159 


-3492 


-2088 
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CMOS LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1 752 Series is a singie-ciiip LCD driver for higli-capacity color dot-matrix STN liquid crystal display 
(LCDs). It incorporates 240 segment (column) driver outputs and is designed for use in conjunction with the 
SED1743 common (row) driver. 

The SED1752 uses a daisy-chain enable system which decreases power consumption and eliminates the 
need for separate enable signals for each driver. 



■ FEATURES 

• 240 LCD segment drive outputs 

• 8-bit data 

• Wide +8 to +42 voltage of LCD drive voltages 
(Vcc = 3 to 5.5V) 

• Daisy-chained input/output enables 

• Low-power, high-speed data transfer— 20MHz 
clock frequency at Vcc = 5V ± 1 0% and 1 0MHz 
clock frequency at Vcc = 2.7V. 

• Duty cycles up to 1/500 



• Adjustable LCD drive voltage relative to ground 
and Vddh 

• Zero-bias display disable function 

• 2.7 to 5.5V supply 

• Tape-carrier package 

TOA Slim TAB (9.3mm) 

TOB Ultra Slim TAB (7.3mm) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1753 



D0~D7 



XSCL 



LP, FR 



YSCL 



YD 



SED1752 



SED1753 240 



240 



SED1752 



240 



640 X 3 X 480 
COLOR STN 
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BLOCK DIAGRAM 



FR 



DSPOF 
LP 

Vcc 
GNDL 

D0~D7 

XSCL 
EI02 




O240 01 

o- 





LCD driver 
240 bit 










M ( 


) ^ 









Level shifter: 240 bit 



J 



Latch: 240 bit 



Data register: 240 bit 




Bidirectional Shift Register 



GNDR 



SHL 
EI01 



■ FUNCTION OF EACH BLOCK 
• Enable Shift Register 

The enable shift register is a bidirectional shift register of which the shift direction is being selected by the SHL 
input and the shift register output is used to store data bus signals into the data register. 

When the enable signal is in disabled state, the internal clock signal and the data bus are fixed to "L", thus 
going into a power saving mode. 

When using a multiple number of segment drivers, make cascade connections of ElO terminals of respective 
drivers to connect the ElO terminal of the top driver to "GND". Since the enable control circuit automatically 
senses completion of receiving 240 bit equivalent data to transfer the enable signal automatically, control 
signal of a separate control LSI is not needed. 



• Data Register 

This register works to make sseries or parallel conversion of data bus signals according to the enable shift 
register output. Consequently, the relations between the serial display data and segment outputs are 
determined independent from the number of the shift clock inputs. 



• Latch 

It takes in the content of the data register at the falling edge trigger to transfer the output to the level shifter. 
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• Level Shifter 

This is a level interface circuit to convert the 
voltage level of signals from the logic operation 
level to LCD drive level. 



• LCD Driver 

It outputs the LCD driving voltage. 

In the table to the right are the relations between 
data bus signals, alternating current signal FR 
levels and segment output voltages. 



DSPOF 


Data Bus 
Signals 


FR 


Voltage 
Outputs of 
the Driver 


H 


H 


H 


Vo 


L 


Vs 


L 


H 


V2 


L 


V3 


L 






V5 



• Timing Diagram 



In case of 1/240 Duty (an example) 

240 1 2 3 4 

LP 

Latch Data 
FR " 



239 240 1 2 3 



LP 



239 240 1 

__^J^^_^J1 ^JUl 



X X X X 



X X X X x : 



X X X 



xscLj\j^a^x---j^_RruL---JiJ^jij^--- 

D0toD7 30 X X~ - X30X 1X^X3 - X30X 1X^X3 — T"30 

® * >H ® H 



EIO®_ 
EIO(D_ 

ElO® 



® to (n) Stands for the cascade numbers of the driver. 
* When making high speed data transfer, it becomes necessary to secure 
a longer XSCL cycle when determining the LP pulse insertion timing in order 
to maintain the specified value of LP -> XSCL (tm). 



LP 
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PIN DESCRIPTION 



Pin Name 



I/O 



Description 



Number 
of Pins 



01 - O240 



LCD driving segment (column) output. 
The output varies at the falling edge of LP. 



240 



D0~D7 



Display data input terminals 



XSCL 



For input of the shift clock signals of the display data (falling edge 
trigger) 



LP 



For input of the latch pulse signals of the display data (falling edge 
trigger) 



EI01 
EI02 



I/O 



Enable I/O. 

Setting to I or O is determined by the SHL input level. 

The output is reset by the LP input and when 240 bit equivalent data 
are received, it falls to "L" automatically. 



SHL 



Shift direction selection and ElO terminal I/O control signal input. 

When data are input to terminals Do, Di, D? in the order of Fo, Fi, 
F? first, and in the order of LO, L1 , outputs are as follows: 



F (First), L(Last) 



SHL 


Output 


ElO 


0240 


0239 


0238 




03 


02 


01 


EI01 


EI02 


L 


LO 


L1 


L2 




F5 


F6 


F7 


Input 


Output 


H 


F7 


F6 


F5 




L2 


L1 


LO 


Output 


Input 



(Note) The relations between the data and segment outputs are 
determined independently from the number of the shift 
clocks. 



Vcc, GNDL, 
GNDR 



Power 
supply 



Logic operation power supply: GND: OV 

Vcc: +3.3, +5V 



Vddhl, Vddhr 



VOL, VOR 



Power 
supply 



LCD drive circuit power supply Vddh 



LCD drive circuit power supply Vo 



V2L, V2R 



LCD drive circuit power supply V2 



V3L, V3R 



LCD drive circuit power supply Vs 



V5L, VSR 



LCD drive circuit power supply Vs 



GND: OV 
Vddh: 14~42V 
Vddh>Vo>V2>7/9Vo 
2/9Vo>V3>V5>GND 



10 



DSPOF 



For forced bias fixed input. 

"L" level output is forcefully made to Vs level. 

* When using this function, combined use with SED1703 is not 

applicable. 

Total 



268 
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ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Rating 


Unit 


SuddIv voltaqe (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


Vo, V2, Vs, Vs 


-0.3 to Vddh + 0.3 


V 


Input voltage 


Vi 


-0.3 to Vcc + 0.3 


V 


Output voltage 


Vo 


-0.3 to Vcc + 0.3 


V 


ElO output current 


l01 


20 


mA 


Working temperature 


ToPR 


-30 to +85 


°C 


Storage temperature 


TsTG 


-55 to +100 





Notes: 1 . All the voltage ratings are based on GND = OV. 

2. The storage temperature 1 is applicable to independent chips and the storage temperature 2 is applicable to the TCP 
modular state. 

3. Vo, V2, Vs and Vs should always be in the order of Vddh > Vo > Va > Vs > Vs > GND. 



Vcc 
GND 



5V 



42V 



Vddh 

VO 

V2 

V3 
V5 
GND 



4. If the logic operation power goes into a floating state or if Vcc drops to 2.6V or below while the LCD driving power is 
being applied, the LSI may be damaged. Therefore, keep from occurrence of the aforementioned status. 
Specifically, pay close attention to the power supply sequence at times of turning the system power on and off. 
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■ ELECTRICAL CHARACTERISTICS 
• DC Characteristics 

Unless otherwise specified, GND = Vs = 0, Vcc = +5.0V ±10%, 

Ta = -30 to ±85°C 



Parameter 


Symbol 


Condition 


Applicable 
Pin 


Min 


Typ 


Max 


Unit 


Supply voltage (1) 


Vcc 




Vcc 


2.7 


— 


5.5 


V 


Recommended working 
voltage 


VO 




VOL, VDDHL 


14.0 


— 


40.0 


V 


Workable voltage 


VO 


Function only 


VOR, VDDHL 


8.0 




42.0 


V 


Supply voltage (2) 


V2 


Recommended value 


V2L, V2R 


7/9 Vo 


— 


Vo 


V 


Supply voltage (3) 


V3 


Recommended value 


VoL, VoH 


OMR 




2/9 Vo 


V 


Hinh Ipx/pI inniit vnltflnp 


VlH 


Vdd= 2.7~5.5V 


Fini FiOP FR 
D0-D7, XSCL 
SHL, LP, 
DSPOF 


0.8 Vcc 








Low level input voltage 


ViL 






0.2 Vcc 


V 


High level output voltage 


VOH 


Vcc = 
2.7- 
5.5V 


loH = -0.6mA 


EI01, EI02 


Vcc-0.4 






V 


Low level output voltage 


Vol 


loL = 0.6mA 




— 


0.4 


V 


Input leak current 


Ili 


GND<ViN<Vcc 


UU— U/, Lr, rH 
XSCL, SHL 
DSPOF 






2.0 


^lA 


I/O leak current 


Ili/o 


GND<ViN<GND 


EI01, EI02 






5.0 


|iA 


Static current 


IGND 


Vo= 14.0 -42.0V 
ViH = GND, ViL = GND 


GND 


— 




25 


^A 


Output resistance 


RSEG 


AVoN 
= 0.5V 
Recom- 
mended 
condition 


Vo = +36.0V, 
1/24 


01- 
0240 






0.65 


0.85 


KQ 


Vo = +26.0V, 
1/20 




0.70 


1.0 


In-chip deviation of output 
resistance 


ARSEG 


AVoN = 0.5V 

Vo = +36.0V, 1/24 


01- 
0240 








95 


Q 


Mean working current 
consumption (1) 


Ice 


Vcc = +5.0V, ViH = Vcc 
ViL = GND, fxscL = 5.38MHz 
fLP = 33.6KHZ, fFR = 70Hz 
input data: Checkered 
indication, no-load 


Vcc 


— 


0.75 


1.7 


mA 


Vcc = +3.0V 
Other conditons are the 
same as those when 
Vcc + 5V. 


— 


0.3 


0.9 


Mean working current 


lo 


Vo = -f-30.0V 
Vcc = +5.0V, V3 = +4.0V 
V2 = +26.0V, V5 = +0.0V 
Other conditions are 
the same as those in the 
Idd column 


Vol, Vor 




0.25 


1.4 


mA 


Input terminal capacity 


01 


Freq. = 1 Mhz 
Ta = 25°C 
Independent 
chips 


D0-D7, LP, FR 
XSCUSHL, DSPOF 






8 


PF 


I/O terminal capacity 


Ci/0 


EI01, EI02 






15 


PF 
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• Working voltage range Vcc ~ Vo 

The Vo voltage should be set up within the Vcc - Vo working voltage range given below. 



Vo (V) 
50 



42 
40 



30 
28 



20 



10 



2.0 



Working voltage range 



I 



2.7 3.0 



4.0 
Vcc (V) 



5.0 



6.0 
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• AC Characteristics 

o Input Timing Characteristics 




Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 


*3, *5 


55 




ns 


XSCL high level pulse duration 


twCH 


All timing signals are based 
on 20% and 80% of Vcc 


20 




ns 


XSCL low level pulse duration 


twCL 


20 




ns 


Data setup time 


tos 




10 




ns 


Data hold time 


toH 




10 




ns 


XSCL -> LP rise time 


tLD 









ns 


LP XSCL fall time 


tLH 




35 




ns 


LP high level pulse duration 


twLH 


*1 


40 




ns 


*2 


35 




ns 


FR delay allowance 


tDF 




-300 


+300 


ns 


ElO setup time tsuE 






30 




ns 


Input signal variation time 


tr, tf 


*4 




50 


ns 
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Vcc = 5.0V ± 10%, Ta = 30 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 


*3, *5 


100 




ns 


XSCL high level pulse duration 


twCH 


All timing signals are based 
on 20% and 80% of Vcc 


35 




ns 


XSCL low level pulse duration 


twCL 


35 




ns 


Data setup time 


tos 




15 




ns 


Data hold time 


tOH 




10 




ns 


XSCL -> LP rise time 


tLD 




-10 




ns 


LP ^ XSCL fall time 


tLH 




60 




ns 


LP high level pulse duration 


twLH 


*1 


75 




ns 


*2 


65 




ns 


FR delay allowance 


tDF 




-300 


+300 


ns 


ElO setup time 


tsUE 




40 




ns 


Input signal variation time 


tr, tf 


*4 




50 


ns 



Notes: *1 . The "twin" specifies the time when the LP is at "H" and, at the same time, when XSCL is at "L", when LP is being input 
while the XSCL is at "L". 
*2. The "twLH" (its definition is same as *1) when LP rises while XSCL is at "H". 

*3. High speed operation of the shift clocks (XSCL) should only be made under a condition of tr + tf < (tc - twcL - twcn). 
*4. When making high speed data transfer using continuous shift clocks, tr + tf of the LP signals should be up to (tc + twcH 
- tLD - twLH - tm) at the maximum. 

*5. When "tc" is set to 60ns or less, "Ta" must be 55°C or less. 
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• AC Characteristics 

o Output Timing Characteristics 




Vcc = 5.0V ± 10%, Vo = +14.0 to +42.0V 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


Gl= 15pf 




120 


ns 


ElO output delay time 


tDCL 


(ElO) 




55 


ns 


LP -> SEG output delay time 


tLSD 


Cl= 100 pf 




200 


ns 


FR -> SEG output delay time 


tFRSD 


(0 n) 




400 


ns 



Vcc = 2.7~4.5V, Vo = +14.0 to +28.0V 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


CL=15pf 




240 


ns 


ElO output delay time 


tDCL 


(ElO) 




85 


ns 


LP -> SEG output delay time 


tLSD 


Cl= 100 pf 




400 


ns 


FR -> SEG output delay time 


tFRSD 


(On) 




800 


ns 
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■ LCD Driving Power Supply 

• Setting up respective voltage levels 

When setting up respective voltage levels for LCD drive, it is the best way to resistively divide the potential 
between Vo - GND to drive the LCD by means of voltage follower using an operation amplifier. 

In consideration of the case of using an operation amplifier, the LCD driving minimum potential level V5 and 
GND are separated and independent terminals are used. 

However, since the efficacy of the LCD driving output driver deteriorates when the potential of Vs goes up 
beyond the GND potential to enlarge the potential difference, always keep the potential difference of Vs- Vss 
at OV to 2.5V. 

When a resistance exists in series in the power supply line of Vo (GND), lo at signal changes cause voltage 
drop at Vo (GND) of the supply terminals of the LSI, disabling it to maintain the relations of the LCD with 
intermediate potentials of (Vddh > Vo > V2 > Vs > Vs > GND), thus leading to breakdown or destruction of the 
LSI. 

When using a protective resistor, do not fail to stabilize the voltage using an appropriate capacitance. 



• Precautions when turning the power on and off 

Since the LCD drive voltage of these LSIs is comparatively high, if a high voltage of 30V or more is applied 
to the LCD drive circuit with the logic operation power made floating or with the Vcc lowered to 2.6V or less, 
or when the LCD drive signals are output before applied voltage to the LCD drive circuits is stabilized, excess 
current flows through to possibly lead to breakdown or to destroy the LSI. 

It is therefore suggested to maintain the potential of t he LCD d rive output to Vs level until the LCD drive circuit 
voltage is stabilized, using the display off function (DSPOFF). 

Maintain the following sequences when turning the power on and off: 

• When turning the power on: 

Turn on the logic operation power turn on the LCD drive power or turn them on simultaneously. 

• When turning the power off: 

Turn off the LCD drive power -> turn off the logic operation power or turn them off simultaneously. 

For protection against excessive current, insert a quick melting fuse in series in the LCD drive power line. 
When using a protective resistor, select the optimum resistance value depending on the capacitance of the 
LCD cells. 
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A Connection Example 

Block diagram of a large-plane LCD 



r R r r 



YDU- 
YSCL - 
DSPOF" 
SHL- 



(YDL)- 



FR- 



XSCL- 
SHL~ 

DL0~7 



SED1743 




„, Z_ 
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■ SED1752T TCP Pin Arrangement Example 

Note: This drawing is not meant to determine the contour of the TCP. 









O240 




Damy 


Vddhl 




Danny 


VOL 




Damy 


V2L 




O240 


V3L 




0239 


V5L 




0238 


GNDL 




0237 


Vcc 








NC 








EI02 








DO 








D1 








D2 








D3 








D4 








D5 








D6 








D7 








XSCL 








DSPOF 








LP 








EI01 








FR 








SHL 








NC 








NC 








GNDR 




04 


VSR 




03 


VSR 




02 


V2R 




01 


VOR 




Damy 


VD-DHR 




Damy 


01 




Damy 
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■ Dimensional Outline Drawing 
• SED1752T0A 

For Reference 




1 r 



612 



• SED1752ToB 
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(PRELIMINARY) 



SED1756D0A 



CMOS LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1756 is an LCD segment (column) driver designed for extremely high-capacity dot-matrix liquid 
crystal panels. It is designed for use in conjunction with the SED1755 common (row) drivers. 

The SED1756 features a wide range of liquid crystal drive voltages, LCD display of high quality, and daisy- 
chain enable system that decreases power consumption. It offers a wide range of applications. 



■ FEATURES 

• 240 LCD segment drive outputs 

• Pin-selectable output shift direction 

• Zero-bias display disable function 

• Chip configuration long from side to side 

• Adjustable LCD drive voltage relative to ground 
and Vddh 



• Liquid crystal drive in wide range of voltage: 

8 to 24V 

• Low-power, high-speed data transfer: 

16MHz clock frequency at 5V ± 10% 
and 10MHz clock frequency at 3V 

• 2.7 to 5.5V supply 

• Chip Al pad die for Cog 



BLOCK DIAGRAM 



O240 O 1 



Vddhl ' 

VOL , 
V2L , 
V3L , 
V5L ( 



FR 6 




XSCL 
EI02 









C 




LCD Driver 240 bit 




) ► 

















Level Shifter 240 bit 



Latch 240 bit 



Data Register 240 bit 



Data Enable 
Shift Register 



' Vddhr 

VOR 
V2R 
V3R 
VSR 
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■ BLOCK FUNCTIONS 
• Enable Shift Register 

The enable shift register is a bidirectional shift 
register which shift direction is selected by the 
SHL input. 

The shift register output is used to store the data 
bus signal in the data register. 

When the enable signal is disabled, the internal 
clock signal and data bus are fixed to "L", and it 
enters the power save mode. 

When using multiple segment drivers, cascade 
connection is to be made on the ElO terminals of 
the drivers and the ElO terminal of the first driver 
is to be connected to the "GND". 

The enable control circuit automatically detection 
that collection of the 240-bit data is completed, 
and automatically transmits the enable signal, so 
there is no need of the control signal by the 
control LSI. 



• Data Register 

This register is used for serial/parallel conversion 
of the data bus signal by the enable shift register 
output. Thus, the relation between the serial 
display data and the segment output is decided 
regardless of the shift clock inputs. 



• Latch 

Collects the contents of the data register at the LP 
fall edge trigger, and transmits the output to the 
level shifter. 



• Level Shifter 

Level interface circuit used to convert the voltage 
level of the signal from the logic system level to 
the liquid crystal drive level. 



• LCD Driver 

Outputs liquid crystal drive voltage. 

The relation between the data bus signal, alter- 
nating signal FR, and segment output voltage is 
as shown below. 



DSPOF 


Data Bus 
Signal 


FR 


Driver Output 
Voltage 




H 


H 


Vo 


H 


L 


Vs 


L 


H 


V2 




L 


Vs 


L 






Vs 
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TIMING DIAGRAM 

When it is 1/240 duty (example for reference) 



240 1 2 3 4 



LP 



Latch Data |X |X X T~X 
FR 



LP 



XSCL__P|_ 
D0toD7 



239 240 1 2 3 239 240 1 

._R^Jl_n_J^ 



X X X X X 



X X X 



EIO(T)_ 
EIO® 

EIO(D 



y 1X2X3 - T3°y 1X2X3 - ^3oy 1X2X3 -x^ 

® -l" ® H 



® to ® are the driver's cascade numbers. 
* in high-speed data transmission, the XSCL period may need 
to be longer in the LP pulse insertion timing, so as to 
secure the LP XSCL (tLH) standard. 



Latch Data 
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PIN DESCRIPTION 



Pin Name 



I/O 



Description 



Numbers of Pins 



OO-- 
O240 



Liquid crystal drive segment (column) output 
The output changes at the edge of LP fall. 



240 



D0~D7 



Display data input 



XSCL 



Display data shift clock inpuit (Fall edge trigger) 



LP 



display data latch puilse input (Fall edge trigger) 



EI01 
EI02 



I/O 



Enable input.output 

Set at input or output by the SHL input level. 
Output is reset by input of LP, and automatically 
falls to "L" as soon as 240 bits of data is collected. 



SHL 



Shift durection selection, and ElO terminal 
input/output control input 

When data is inpiut to the (DO, D1 D7) 

terminals in sequence of (FO, F1 F6, F7) 

(LO, L1, ....L6, L7), the relation between the data and the 
segmnent is as follows. 



s 

H 


Output 


ElO 


L 


240 


239 


238 




3 


2 


1 


EI01 


EI02 


H 


LO 


L1 


L2 




F5 


F6 


F7 


Input 


Output 


L 


F7 


F6 


F5 




L2 


L1 


LO 


Output 


Input 



Note: The relation between the data and shift segment 
output is decided regardless of the number of 
clocks. 



FR 



Liquid crystal drive output alternating signal input. 



Vcc, GND 



Power 
supply 



Logical power supply GND: V Vcc: +3.3, +5 V 



Vddhl, Vddhr 
Vol, Vor 

V2L, V2R 

VsL, VsR 

VSL, VsR 

GNDL, GNDR 



Power 
supply 



Liquid crystal drive power supply 
GND:OV, VDDH: + 14to +42V 
Vo > V2 > 7/9 Vo 
2/9 Vo> V3>V5>GND 



DSPOF 



Forced bias fixed input 

The output is forced to the V5 level at the "L" 



level. 



TEST 



Non Connect 



1 



sTotal 182 
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PAD DIMENSIONS 



o 

CM 

o 



270 



□ □□□□□ 



□ □□□□□□□□ 



31 



30 

□ □□□□□ 



X O <N CO LO 7^ 

Q > > > > 5 



Q 
Z 

o 



DC CC CE CC CC QC 
ti: in CO CM o X 
Q > > > > Q 



Chip Size : 1 7.04mm x 2.30mm 

Chip Thickness : 400|im (Typ.) 



155|im 



CHIP EDGE 



140|im — ►^(Min.) 



156|im 



170^m 



70|j.m ' 



155|j.m 





















! 

1 70|im ~ 






200^im 




(Min.) 



(X,Y) 90 X 90 iLim 



CHIP EDGE 
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PAD COORDINATES 



Pad No. 


Pad Name 


X 


Y 




Pad No. 


Pad Name 


X 


Y 


1 


Vddhl 


-8295 


-980 




31 


01 


8365 


824 


2 


Vol 


-7895 


-968 




32 


02 


8295 


994 


3 


V2L 


-7495 


-968 




33 


03 


8225 


824 


4 


VSL 


-7095 


-968 




34 


04 


8155 


994 


5 


VSL 


-6695 


-980 




35 


05 


8085 


824 


6 


GNDL 


-6295 


-980 




36 


06 


8015 


994 


7 


TEST 


-5095 


-980 




37 


07 


7945 


824 


8 


SHL 


-4495 


-980 




38 


08 


7875 


994 


9 


DSPOF 


-4095 


-980 




















10 


FR 


-3895 


-980 




















11 


LP 


-3695 


-980 




















12 


XSCL 


-3495 


-980 




















13 


GND 


-3095 


-980 




















14 


EI02 


-1895 


-980 




















15 


EI01 


-1295 


-980 




















16 


Vcc 


3295 


-980 




















17 


D7 


3695 


-980 




















18 


D6 


3895 


-980 




















19 


D5 


4095 


-980 




















20 


D4 


4295 


-980 




















21 


D3 


4495 


-980 




















22 


D2 


4695 


-980 




} 


r 




r 




r 


} 


r 


23 


D1 


4895 


-980 




263 


0233 


-7875 


824 


24 


DO 


5095 


-980 




264 


0234 


-7945 


994 


25 


GNDR 


6295 


-980 




265 


0235 


-8015 


824 


26 


V5R 


6695 


-980 




266 


0236 


-8085 


994 


27 


V3R 


7095 


-968 




267 


0237 


-8155 


824 


28 


V2R 


7495 


-968 




268 


0238 


-8225 


994 


29 


VOR 


7895 


-968 




269 


0239 


-8295 


824 


30 


Vddhr 


8295 


-980 




270 


0240 


-8365 


994 



XofOn : 8435- (70xn) j^m 
YofOn : n = odd 824 jxm 
n = even 994 \im 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameters 


Codes 


Ratings 


Units 


Supply voltage (1) 


Vcc 


-0.3 ~ +7.0 


V 


Supply voltage (1) 


V 


-0.3 ~ +45.0 


V 


Supply voltage (3) 


Vo, V2, V3, Vs 


GND-0.3 ~ V +0.3 


V 


Input voltage 


Vi 


GND-0.3 - Vcc +0.3 


V 


Output voltage 


Vo 


GND-0.3 ~ Vcc +0.3 


V 


ElO output current 


lo 


20 


mA 


Working temperature 


Topr 


-40 ~ +85 


°C 


Storage temperature 1 


Tstg1 


-65- +150 





Note 1 : All stated voltages assume that GND = OV. 

Note 2: VO, V2, V3 voltages shall always maintain the condition of VO > V2 > V3 > V5 > GND. 



i 


i 

42V 


i 


i 

5V 





vo 



V3 
V5 
GND 



Note 3: Avoid floating status of the logical power supply during application of liquid crystal drive power, or fall of the power below 
Vcc = 2.6V; the LSI may be destroyed permanently. Special notice is required for the power sequence when turning 
on or off the system power. 
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Unless otherwise specified, GND = Vs = OV, Vcc = +5.0V ± 10%, Ta = ^0 to 85°C 



Parameter 


Symbol 


Condition 


Applicable 
Pin 


Min 


Typ 


Max 


Unit 


Supply voltage (1) 


Vcc 




Vcc 


2.7 


5.0 


5.5 


V 


Recommended working 
voltage 




VCC = 2.7 to 5.5 V 


VddhL, Vddhr 


14.0 




40.0 


V 


Wnrkflhip vnltanp 

VVwl fxClk^lw VwllClUv? 




Fi inption nnlv 
1 ui loiiv^i 1 \ji iiy 


Vol, Vor 


8.0 




42.0 


y 


Siinnlv vnltflfip (Q\ 


V2 


Recommended value 


V2L, V2R 


7/Q VnnH 
/ /C/ V uun 






y 


Supply voltage (3) 


V3 


Recommended value 


V3L, V3R 


GND 


— 


2/9 Vddh 


V 


High level input voltage 


VlH 


Vcc= 2.7- 5.5V 


EI01, EI02, FR 
D0-D7, XSCL 
SHL, LP, 
DSPOF 


0.8 Vcc 






V 


Low level input voltage 


ViL 







0.2Vcc 


V 


High level output voltage 


VOH 


Vcc = 
2.7- 
5.5V 


loH = -0.6mA 


blU 1 , tlU^ 


Vcc— 0.4 






V 


Low level output voltage 


Vol 


loL = 0.6mA 




— 


GND+0.4 


V 


Input leak current 


Ili 


GND<ViN<Vcc 


D0-D7, LP, FR 
XSCL, SHL 
DSPOF 


— 


— 


2.0 


^lA 


I/O leak current 


Ili/o 


GND<ViN<Vcc 


EI01, EI02 








5.0 


^A 


Rest current 


Ignd 


Vo= 14.0 -42.0V 
ViH = Vcc, ViL = GND 


GND 






25 


IliA 


L^UipUl r6blolanC6 


RsEG 


AVoN 
= 0.5V 
Recom- 
mended 
condition 


Vo = +36.0V, 1/24 


U 1 — 

0240 




u.y 




l/Tt 


Vo = +26.0V, 1/20 


— 


1.0 


1.5 


Output resistance 
In-chip deviation 


ARSEG 


AVoN = 0.5V 

Vo = +36.0V, 1/24 


01- 
0240 






95 


Q 


Mean working current 
consumption (1) 


Ice 


Vcc = +5.0V, ViH = Vcc 
ViL = GND, fxscL = 5.38MHz 
fip = 33.6KHZ, fpR = 70Hz 
input data: check display, 
no-load 


Vcc 


— 


0.75 


1.7 


mA 


Vcc = +3.0V 
Other conditons are the 
same as those when 
Vcc + 5V. 


— 


0.3 


0.9 


Mean working current 

LrUI louili|JUUi 1 \^) 


Iddh 


Vo = +30.0V 
Vcc = +5.0V, V3 = +4.0V 
V2 = +26.0V, V5 = +0.0V 
Other conditions are 
the same as those in the 
Ice column 


Vddhl, Vddhr 


— 


0.25 


1.4 


mA 


Input terminal capacity 


01 


Freq. = 1 Mhz 
Ta = 25°C 
Independent 
chips 


D0-D7, LP, FR 
XSCUSHL, DSPOF 






8 


PF 


I/O terminal capacity 


Ci/o 


EI01, EI02 






15 


PF 
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• Operation Voltage Range Vcc - Vddh 

The Vddh voltatge must be set within the following Vcc - Vddh operation voltage range. 



Vddh (V) 
50 



42 
40 



30 
28 



20 



Working voltage range 



10 



2.0 



2.7 3.0 



4.0 

Vcc (V) 



5.0 



6.0 



623 



SED1756D0A 



• AC Characteristics 
o Input Timing 



ViH = 0.8xVcc 
ViL = 0.2xVcc 



FR 
LP 

XSCL 

D7~D0 

EI0i,2 
(IN) 



-tLD- 



-tWLH 



tDF 



-tLH- 



-tps 



tOH 



- tsUE 



-tc- 



^twCH-*^ ^*-twCL 



Vcc = 5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 




62 




ns 


XSCL high level pulse duration 


twCH 




20 




ns 


XSCL low level pulse duration 


twCL 




20 




ns 


Data setup time 


tos 




15 




ns 


Data hold time 


tOH 




10 




ns 


XSCL LP rise time 


tLD 




-5 




ns 


LP XSCL fall time 


tLH 




40 




ns 


LP high level pulse width 


tWLH 




35 




ns 


ElO setup time 


tsUE 




15 




ns 


Vcc = 2.7 to 4.5V, Ta = -40 to 85°C 


Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 


Vcc = 2.7V 


115 




ns 






Vcc = 3.0V 


100 






XSCL high level pulse duration 


twCH 




35 




ns 


XSCL low level pulse duration 


twCL 




35 




ns 


Data setup time 


tos 




20 




ns 


Data hold time 


tOH 




10 




ns 


XSCL LP rise time 


tLD 




-5 




ns 


LP XSCL fall time 


tLH 


Vcc = 2.7V 


75 




ns 






Vcc = 3.0V 


65 






LP high level pulse width 


tWLH 


Vcc = 2.7V *1 


75 




ns 






Vcc = 3.0V *1 


65 






ElO setup time 


tsUE 


Vcc = 2.7V 


30 




ns 






Vcc = 3.0V 


25 







*1 . • twLH prescribes the LP "H" and XSCL "L" time, when LP is input during the "L" period of XSCL. 

• twLH when LP rises from the XSCL "H" period (the definition is the same as the above *1 ) 

• It is limited to tr + trt < (tc - twcu - twcH), when the shift clock (XSCL) is operated in high-speed mode. 

• When high-speed data transmission is done with continous shift clock, the maximum of the LP signal tr + tt is (tc + twcH 

— tLD — twLH — tLH). 
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• AC Characteristics 
o Output Timing 



FR 



LP 



XSCL 

EI01,2 
(OUT) 

On 
(SEG) 



ViH = 0.8xVcc 
ViL = 0.2xVcc 



tpRSD- 



tER 




tLSD 



X 



Vn-0.5 
Vn + 0.5 



Vcc = 5.0V ± 10%, Vddh = 14.0 to 42.0V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


Cl= 15pF 




90 


ns 


ElO output delay time 


tDCL 


(ElO) 




50 


ns 


LP SEG output delay time 


tLSD 


Cl= 100 pF 




200 


ns 


FR SEG output delay time 


tPRSD 


(On) 




300 


ns 



Vcc = 2.7 to 4.5V, Vddh = 14.0 to 28.0V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


CL = 15pF 
(ElO) 






240 


ns 


ElO output delay time 


toCL 


Vcc = 2.7V 




85 


ns 


Vcc = 3.0V 




75 


LP -> SEG output delay time 


tLSD 


Cl= 100 pF 
(On) 




400 


ns 


FR -> SEG output delay time 


tPRSD 




600 


ns 
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■ FOR REFERENCE 



XSCL 
D0~D7 



DIO 
YSCL 



LP 
FR 



DSPOF 
D0~D7 
XSCL 



GND 



t 

f 



SED1 755(1) 

DI02 
YSCL 

FR 

DSPOF 

SHL 
SEL 
DI3 
DI01 



SED1 755(1) 

DI02 
YSCL 
FR 

DSPOF 

SHL 
SEL 
DI3 
DI01 



SHL 

EI01 EI02 
SED1 756(1) 



O240 



240 



01 



O240 



240 



01 



Oi 



JVcc 

SED1756X8 



SHL 

EI01 EI02 
SED1 756(8) 



240 



I O240 



Oi 



iVcc 



240 



I O240 



640 X 3 X 480 dots 
1/240 duty 



Oi 



GND 



■5 



240 



SED1 756(1) 
EI02 EI01 
SHL 



O240 01 

SED1756x8 



GND 



240 



O240 



SED1 756(8) 
EI02 EI01 
SHL 



Vddh 



Vo 



GND 



Vi 

V2 

V3 

V4 
V5 
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LOW-POWER 160-BIT LCD SEGMENT DRIVER 

■ DESCRIPTION 

The SED1 758 is a 1 60-bit dot matrix LCD segment (column) driver for driving high-resolution color STN LCD 
panels at duty cycles higher than 1 /1 00 (up to 1 /500). The LSI features a wide range of the LCD drive voltages. 
The device uses a daisy-chain enable system which decreases power consumption and eliminates the need 
for separate enable signals for each driver. 

The SED1 758 is used in conjunction with the SED1 743 (1 60-bit common driver) to drive a large-capacity dot 
matrix LCD panel. 



FEATURES 



• Low-power, high-speed CMOS technology 

• 160-bit segment (column) driver 

• High-speed 8-bit data bus 

• Duty cycle 1/1 00 to 1/500 

• Adjustable LCD drive voltages 

• Unbiased display off function 

• Adjustable offset bias of the LCD according to 
Vddh and GND 

• Shift clock frequency . 16MHz max at Vdd = 5V 



Ability to adjust offset bias of the LCD source from 
Vdd 

High-speed daisy chain enable support 

Adjustable offset bias of the liquid crystal accord- 
ing to the Vddh and GND 

LCD voltage 8 to 42V 

Supply voltage 2.7 to 5.5V 

Package 

TOA Slim TAB (9.3mm) 

TOB Bending TAB 

TOG Ultra slim TAB (7.3mm) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



DO ~ D7 



XSCL 



LP, FR 



YSCL 



YD 



SED1758 



SED1758 



SED1743 



160 



SED1743 




160 










SED1743 




160 





320 SEG X 480 COM 
DUTY: 1/480 
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BLOCK DIAGRAM 



Vddhl Q 



'^1 



FR ^ 



DSPOF 
LP 



Vcc 
GND 




D0~D7 (> 



XSCL 
EI01 0-^ 



01 



LCD Driver 
160 bits 




Level Shifter 
160 bits 




Latch 
160 bits 




Data Register 
160 bits 



01 60 



3r 




Bidirectional Shift Register 



' Vddhr 



--<)SHL 
-K>EI02 
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■ BLOCK DESCRIPTION 

• Enable Shift Register 

The enable shift register is a bidirectional shift register where the direction of the shift is selected by the SHL 
input. The output of this shift register is used to store the data bus signals in the data register. 

When the enable signal is in a disable state, the internal clock signal and data bus are fixed at "L", placing 
the chip in power save mode. 

When multiple segment drivers are used, the ElO terminals of the various drivers are cascade connected and 
the ElO terminal of the first driver is connected to GND. (See the example of connection, below.) 

The enable control circuit automatically senses when 1 60 bits worth of data have been received, and sends 
the enable signal, thus eliminating the need for a control signal from the control LSI. 

• Data Register 

This is a register to convert the data bus signal from serial to parallel using the output of the enable shift 
register. Consequently, the relationships between the serial display data and the segment output is 
determined independently of the shift clock input number. 

• Latch 

The latch receives the contents of the data registers when triggered by the falling edge of the LP, and outputs 
them to the level shifter. 

• Level Shifter 

The level shifter is a level interface circuit which converts the signal voltage level from a logic circuit level to 
the LC driver voltage level. 

• LCD Driver 

The LCD driver outputs the LC drive voltage. 

The relationship between the data bus signal, the AC signal FR, and the segment output voltage is as follows: 



DSPOFF 


Data 
Bus Signal 


FR 
Voltage 


Driver 
O Voltage 


H 


H 


H 


VO 


L 


V5 


L 


H 


V2 


L 


V3 


L 






V5 
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■ PIN DESCRIPTION 



Pin Name 



I/O 



Function 



OO to 01 60 



O 



Segment (column) output to drive LC. 
Output transition occurs on falling edge of LP. 



DO to D7 



Display data input. 



XSOL 



Display data shift clock input (triggers on falling edge) 



LP 



Display data latch pulse input (triggers on falling edge) 



EI01 
EI02 



I/O 



Enable I/O 

This is set to input or output depending on the level of the SHL input. The 
output is reset by the LP input, and once the 160-bit data reception is 
complete, the terminals automatically fall to "L". 



SHL 



Shift direction select and ElO terminal I/O control pin. 

When the data has been input to terminals (DO, D1 , D7) in the order (aO, 
a1 , a6, a7) (bO, b1 , b6, b7) ... (tO, t1 , t6, t7), the relationship between 
the data and the segment output is as shown in the table below: 



SHL 


O Output 


ElO 


01 


02 


03 




0158 


0159 


01 60 


1 


2 


L 


a7 


a6 


a5 




t2 


t1 


to 


1 





H 


to 


t1 


t2 




85 


a6 


a7 





1 



Note: The relationship between the data and the segment output is 
independent of the shift clock number. 



FR 



LC drive output AO signal input 



Vcc, GND 



Power 



Power source for logic: GND : OV Vcc : +3.3, +5V 



Vddhl, Vol, 

V2L, V3L, 

VsL, Vddhr, 

VOR, V2R, 
V3R, VSR 



Power 



LC drive circuit power: 
GND : OV 

Vddh > VO > V2 > 7/9 X VO 
2/9 X VO > V3 > V5 > GND 



Vddh: +14 to +42V 



DSPOFF 



Forced bias set input. 

"L" level input forces the bias to the V5 level. 
* When this function is used, it cannot be used in combination with the 
SED1703. 



Total: 187 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Para motor 


Q\/mhol 
oyi 1 lUUI 


OUI lUIUUI 1 


1 Init 
L/i III 


P/^xA/or \/rvltcirio ( "W 


\/rr 


—0 tn -1-7 n 


V 


PrkiA/or \/r\ltcino 
r UVvtJl vuildytJ 


Vddh 


— n tn n 

— U.O lU TtO.U 




Pnwor vnltanp 


VO VP vs 

V yjf V V \J, V O 


GND - 3 to Vrc + 03 


V 


Input voltage 


VI 


GND - 0.3 to Vcc + 0.3 


V 


Output voltage 


VO 


GND - 0.3 to Vcc + 0.3 


V 


ElO output current 


101 


20 


mA 


Operating temperature 


TOPR 


-30 to +85 


°C 


Storage temperature 1 


TSTG1 


-65 to +150 


°C 


Storage temperature 2 


TSTG2 


-55 to +100 





Notes: 

1 . All voltages are given relative to GND = OV. 

2. Storage temperature 1 is the recommendation for the chip itself, and storage temperature 2 is the recommendation for 
the chip mounted on a TCP. 

3. Ensure that the relationship between VO, V2, V3 and V5 is always as follows: Vddh > VO > V2 > V3 > V5 > GND. 



Vcc 

GND 



5V 



42V 



Vddh 

VO 

V2 

V3 
V5 
GND 



4. The LSI may be permanently damaged if the logic system power is floating or Vcc is less than or equal to 2.6V when 
power is applied to the LC drive circuit system. Special caution must be paid to the power sequences when turning 
the power on and off. 
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• DC Electrical Characteristics Unless otherwise specified, GND = V5 = OV, 

Vcc = +5.0V ±10%, Ta = -30 to +85°C 



Parameter 


Symbol 


Conditions 


Applicable Pins 


Min 


Typ 


Max 


Unit 


Power voltage (1) 


Vcc 




Vcc 


2.7 




5.5 


V 


Recommended operating 
voltage 


VO 




Vol, Vddhl 
VoR, Vddhr 


14.0 


— 


40.0 


V 


Possible operating 
voltage 


VO 


Function 


8.0 


— 


42.0 


V 


Power voltage (2) 


V2 


Recommended value 


V2L, V2R 


7/9 X VO 




VO 


V 


Power voltage (3) 


V3 


Recommended value 


V3L, V3R 


GND 


— 


2/9 X VO 


V 


High-level input voltage 


VlH 


Vcc = 2.7 to 5.5V 


EI01, EI02, 
FR,D0~D7, 
XSCL, SHL, 
LP, DSPOFF 


0.8 X Vcc 






V 


Low-level input voltage 


ViL 


— ' 


— 


0.2 X Vcc 


V 


High-level output voltage 


VOH 


Vcc = 
2.7 to 
5.5V 


loH = -0.6mA 


EI01, EI02 


Vcc - 0.4 






V 


Low-level output voltage 


Vol 


loL= 0.6mA 


— 


— 


0.4 


V 


Input leakage current 


Ili 


GND < ViN < Vcc 


DO ~ D7, LP, 

FR, XSCL, 
SHL, DSPOFF 


— 


— 


2.0 


|xA 


I/O leakage current 


Ili/o 


GND < ViN < Vcc 


EI01, EI02 


— 


— 


5.0 




Static current 


Ignd 


V0 = 14.0 to 42.0V, 
ViH = Vcc, ViL = GND 


GND 






25 




Output resistance 


RSEG 


AVoN = 
0.5V 
Recom- 
mended 
value 


VO = +36.0V, 
1/24 


01 -01 60 




0.85 


2.6 


KQ. 


VO = +26.0V, 
1/20 


— 


0.90 


2.6 


Output resistance 
deviation within the chip 


ARSEG 


AVON = 0.5V 

VO = +36.0V, 1/24 


01 -01 60 






90 


Q 


Average operating 
consumption current (1) 


Ice 


Vcc = +5.0V, 

ViH = Vcc, ViL = GND, 

fxscL = 5.38MHz, 

fLP = 33.6KHZ, 

fFR = 70Hz; 

Input data: checker 

pattern display, no load 

Vcc = +3.0V; other 

parameters are the 

same as for Vcc = 5V 


Vcc 


— 


0.5 
0.2 


1.1 
0.6 


mA 
mA 


MvtJiciyti upt;iciuriy 

consumption current (2) 


lo 


VO = +30.0V, 
Vcc = +5.0V, V3 = +4.0V, 
V2 = +26.0V, V5 = O.OV; 
other parameters are the 
same as for the Ice item 


VO 




15 


9 


mA 


Input terminal capacitance 


Gi 


Freq. = 1MHz, 

Ta = 25°C, Chip alone 


DO ~ D7, LP, 
FR, XSCL, 
SHL, DSPOFF 






8 


PF 


I/O terminal capacitance 


Ci/0 


EI01, EI02 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 




Vcc = 5.0V ± 1 0%, Ta = -30 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL frequency 


tc 


tr, tf < 1 1 ns *3 


62 




ns 


XSCL high-level pulse width 


tWCH 




20 




ns 


XSCL low-level pulse width 


tWCL 




20 




ns 


Data setup time 


tDS 




10 




ns 


Data hold time 


tDH 




10 




ns 


XSCL LP rising edge 


tLD 




-5 




ns 


LP XSCL falling edge 


tLH 




30 




ns 


LP high-level pulse width 


tWLH 


*1 


40 




ns 


*2 


35 




ns 


Allowable FR delay 


tDF 




-300 


+300 


ns 


ElO setup time 


tSUE 




30 




ns 


Input signal conversion time 


tr.tf 


M 




50 


ns 


Vcc = 2.7 to 4.5V, Ta = -30 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


XSCL frequency 


tc 


tr, tf<15ns *3 


100 




ns 


XSCL high-level pulse width 


tWCH 




35 




ns 


XSCL low-level pulse width 


tWCL 




35 




ns 


Data setup time 


tDS 




15 




ns 


Data hold time 


tDH 




10 




ns 


XSCL LP rising edge 


tLD 




-10 




ns 


LP ^ XSCL falling edge 


tLH 




60 




ns 


LP high-level pulse width 


tWLH 


*1 


75 




ns 


*2 


65 




ns 


Allowable FR delay 


tDF 




-300 


+300 


ns 


ElO setup time 


tSUE 




40 




ns 


Input signal conversion time 


tr.tf 


*4 




50 


ns 



Notes: *1 . tWLH indicates the time when LP is "H" and XSCL is "L" when LP is input during the interval when XSCL is "L". 

*2. twLH when LP rises beginning during the interval when XSCL is "H" (where the definition is the same as in "*1"). 
*3. When the shift clock (XSCL) is set to high-speed operation, the constraint that follows holds true: 

tr+tf < (tc -tWCL - tWCH). 

*4. During high-speed data transfer with continuous shift clock, the maximum LP signal tr + tf is 

(tc + tWCH - tLD - tWLH - tLH). 
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Output Timing Characteristics 




Vcc = +5.0V ± 10%, VO = +14.0 to +42.0V 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


CL=15pF (ElO) 




120 


ns 


ElO output delay time 


tDCL 




55 


ns 


LP SEG output delay time 


tLSD 


CL = 100pF (On) 




200 


ns 


FR SEG output delay time 


tFRSD 




400 


ns 



Vcc = +2.7 to 4.5V, VO = +14.0 to +28.0V 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


ElO reset time 


tER 


CL = 15pF (ElO) 




240 


ns 


ElO output delay time 


tDCL 




85 


ns 


LP -> SEG output delay time 


tLSD 


CL = 100pF (On) 




400 


ns 


FR SEG output delay time 


tFRSD 




800 


ns 
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• Timing Diagram 



Timing Diagram (assuming 1/240 duty). (Tliis diagram provided only as a reference.) 



240 1 2 3 

LP 

LATCH b ^7 n y rr- 

DATA p ^ ^ ^ 

FR i I 



239 240 1 



239 240 1 



X X X X r ,:::::: 



X X X 




® ~ ® indicate driver cascade numbers. 

Under liigli-speed data transfer, it is necessary to mal^e the XSCL frequency longer than 
the LP pulse delay timing to ensure the LP XSCL (tm) standard values. 
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■ RANGE OF OPERATING VOLTAGES Vcc - VO 

It is necessary to set the voltage of VO In the range of voltages Vcc - VO shown in the figure below: 



Vo (V) 

50 I 




2.0 2.7 3 4.0 5.0 6.0 

Vcc (V) 
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■ LCD DRIVING POWER 



• Method of Forming Each Voltage Level 

The simplest way to obtain the voltage levels for driving the LCs is to use resistive voltage dividers between 
VO and GND, and to drive the LCs with op amp voltage followers. 

In consideration of the use of op amps, V5 (the lowest voltage setting for driving LCs) and GND are separated 
and given separate terminals. 

However, when the voltage level of V5 is above GND and the voltage difference between V5 and GND 
is large, the performance of the LC output driver is reduced. Therefore, ensure that the voltage gap 
between V5 and GND is in the range of OV to 2.5V. 

Permanent damage may result to the LSI when there is serial resistance in the VO or GND power line. This 
is because, a voltage drop will occur at VO or GND of the LSI power terminal (depending on the 10 when the 
signal is changed), causing the power level relationships within the LCD (i.e., Vddh > VO > V2 > V3 > V5 > 
GND) to fail. 

When a guard resistance is inserted, voltage stabilization using a capacitance is necessary. 

• Cautions During Power Up and Power Down 

Because of the high voltage of the LC driving system of this LSI, if the power to the logic system is floating 
or if Vcc is less than or equal to 2.6V when a high voltage of 30V or more is applied to the LC driving system, 
or if the LC driving signal is output before the LC driving system voltage stabilizes, then too much current will 
flow, causing damage to the LSI. 

It is recommended that the display off function (DSPOF) be used until the LC drive system voltage stabilizes, 
and that the LC drive output voltage be put to the V5 level. 

Follow the sequences below during power up and power down: 

Power up: Logic system on LC drive system on (or simultaneous) 

Power down: LC drive system off Logic system off (or simultaneous) 

In order to prevent excessive current, insert a high-speed fuse in series with the LC power source. The optimal 
value of the guard resistance must be selected based on the capacitance of the LC cells. 
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■ EXAMPLE OF CONNECTION 

• Large Screen LCD Structure Diagram 



YDU- 
YSCL - 
DSPOF- 
SHL- 



(YDL)- 



FR- 



LP 

XSCL — 
SHL — 

DL0~73Z 



7fF 



C 



DI01 

CO 

SEL 5 

LU 
CO 

DI02 



DI01 



C 



SEL ^ 
DI02 



DI01 

CO 

I? 

SEL 



DI02 



lu|80nJ 



V5 V4 V3 V2 V1 VO 



640 X 480 DOT 



(1/240 DUTY) 
1/480 DUTY 



SED1758 
EI01 EI02 



SED1758 
EI01 EI02 



SED1758 
EI01 EI02 



SED1758 
EI01 EI02 
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PAD LAYOUT 



□□ □□□□□□□□ 



B 



00 
LO 

1^ 



I 



□□ □□□□□□□□ 
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■ PAD COORDINATES 



Pin 
No. 


Pin 
Name 


Y 
A 


V 
Y 


1 


NC 


-5953 


-915 


2 


V3L 


-5834 


-915 


3 


V3L 


-5692 


-927 


4 


V2L 


-5419 


-915 


5 


V2L 


-5292 


-915 


6 


VOL 


-5035 


-915 


7 


VOL 


-4907 


-915 


8 


VDDHL 


-4748 


-937 


9 


VDDHL 


-4620 


-937 


10 


GND 


-4491 


-937 


11 


GND 


-4364 


-937 


12 


NC 


-4235 


-937 


13 


SHL 


-4033 


-937 


14 


NC 


-3743 


-937 


15 


DSPOF 


-3541 


-937 


16 


NC 


-3250 


-937 


17 


NC 


-3121 


-937 


18 


FR 


-2920 


-937 


19 


NC 


-2629 


-937 


20 


LP 


-2428 


-937 


21 


NC 


-2137 


-937 


22 


NC 


-2008 


-937 


23 


XSCL 


-1806 


-937 


24 


NC 


-1561 


-937 


25 


EI01 


-1288 


-937 


26 


NC 


-994 


-937 


27 


NC 


-865 


-937 


28 


EI02 


-637 


-937 


29 


NC 


-345 


-937 


30 


VCC 


-119 


-937 


31 


VCC 


7 


-937 


32 


NC 


136 


-937 


33 


D7 


427 


-937 


34 


NC 


628 


-937 


35 


D6 


919 


-937 


36 


NC 


1121 


-937 


37 


NC 


1250 


-937 


38 


D5 


1540 


-937 


39 


NC 


1742 


-937 


40 


D4 


2033 


-937 


41 


NC 


2234 


-937 


42 


NC 


2363 


-937 


43 


D3 


2654 


-937 


44 


NC 


2855 


-937 


45 


D2 


3146 


-937 


46 


NC 


3347 


-937 


47 


NC 


3477 


-937 


48 


D1 


3767 


-937 


49 


NC 


3969 


-937 


50 


DO 


4259 


-937 



Pin 
No. 


Pin 
Name 


V 
A 


V 
Y 


51 


NC 


4461 


-937 


52 


VOR 


4620 


-937 


53 


VOR 


4748 


-937 


54 


V2R 


5005 


-937 


55 


V2R 


5132 


-937 


56 


VDDHR 


5390 


-937 


57 


VDDHR 


5517 


-937 


58 


V3R 


5692 


-927 


59 


V3R 


5834 


-915 


60 


NC 


5953 


-915 


61 


V5R 


5946 


-604 


62 


V5R 


5946 


-497 


63 


NC 


5967 


-311 


64 


01 60 


5967 


-188 


65 


0159 


5967 


-64 


66 


0158 


5967 


58 


67 


0157 


5967 


182 


68 


0156 


5967 


305 


69 


0155 


5967 


429 


70 


0154 


5967 


552 


71 


NC 


5972 


924 


72 


0153 


5878 


924 


73 


0152 


5784 


924 


74 


0151 


5690 


924 


75 


01 50 


5596 


924 


76 


0149 


5509 


924 


77 


0148 


5428 


924 


78 


0147 


5348 


924 


79 


0146 


5268 


924 


80 


0145 


5187 


924 


81 


0144 


5107 


924 


82 


0143 


5027 


924 


83 


0142 


4947 


924 


84 


0141 


4866 


924 


85 


01 40 


4786 


924 


86 


0139 


4706 


924 


87 


0138 


4626 


924 


88 


0137 


4545 


924 


89 


0136 


4465 


924 


90 


0135 


4385 


924 


91 


0134 


4304 


924 


92 


0133 


4224 


924 


93 


0132 


4144 


924 


94 


0131 


4064 


924 


95 


O130 


3983 


924 


96 


0129 


3903 


924 


97 


0128 


3823 


924 


98 


0127 


3743 


924 


99 


0126 


3662 


924 


100 


0125 


3582 


924 



640 



Pin 
No. 


Pin 
Name 


Y 
A 


V 
Y 


101 


0124 


3502 


924 


102 


0123 


3421 


924 


103 


0122 


3341 


924 


104 


0121 


3261 


924 


105 


01 20 


3181 


924 


106 


0119 


3100 


924 


107 


0118 


3020 


924 


108 


0117 


2940 


924 


109 


0116 


2859 


924 


110 


0115 


2779 


924 


111 


0114 


2699 


924 


112 


0113 


2619 


924 


113 


0112 


2538 


924 


114 


0111 


2458 


924 


115 


Olio 


2378 


924 


116 


01 09 


2298 


924 


117 


O108 


2217 


924 


118 


01 07 


2137 


924 


119 


O106 


2057 


924 


120 


01 05 


1976 


924 


121 


01 04 


1896 


924 


122 


O103 


1816 


924 


123 


01 02 


1736 


924 


124 


O101 


1655 


924 


125 


01 00 


1575 


924 


126 


099 


1495 


924 


127 


098 


1415 


924 


128 


097 


1334 


924 


129 


096 


1254 


924 


130 


095 


1174 


924 


131 


094 


1093 


924 


132 


093 


1013 


924 


133 


092 


933 


924 


134 


091 


853 


924 


135 


090 


772 


924 


136 


089 


692 


924 


137 


088 


612 


924 


138 


087 


532 


924 


139 


086 


451 


924 


140 


085 


371 


924 


141 


084 


291 


924 


142 


083 


210 


924 


143 


082 


130 


924 


144 


081 


50 


924 


145 


O80 


-39 


924 


146 


079 


-130 


924 


147 


078 


-210 


924 


148 


077 


-290 


924 


149 


076 


-370 


924 


150 


075 


-451 


924 
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Pin 


Pin 




Y 


No. 


Name 


X 




151 


074 


-531 


924 


152 


073 


-611 


924 


153 


072 


-692 


924 


154 


071 


-772 


924 


155 


O70 


-852 


924 


156 


069 


-932 


924 


157 


068 


-1013 


924 


158 


067 


-1093 


924 


159 


066 


-1173 


924 


160 


065 


-1254 


924 


161 


064 


-1334 


924 


162 


063 


-1414 


924 


163 


062 


-1494 


924 


164 


061 


-1575 


924 


165 


O60 


-1655 


924 


166 


059 


-1735 


924 


167 


058 


-1815 


924 


168 


057 


-1896 


924 


169 


056 


-1976 


924 


170 


055 


-2056 


924 


171 


054 


-2137 


924 


172 


053 


-2217 


924 


173 


052 


-2297 


924 


174 


051 


-2377 


924 


175 


O50 


-2458 


924 


176 


049 


-2538 


924 


177 


048 


-2618 


924 


178 


047 


-2698 


924 


179 


046 


-2779 


924 


180 


045 


-2859 


924 


181 


044 


-2939 


924 


182 


043 


-3020 


924 


183 


042 


-3100 


924 


184 


041 


-3180 


924 


185 


O40 


-3260 


924 


186 


039 


-3341 


924 


187 


038 


-3421 


924 


188 


037 


-3501 


924 


189 


036 


-3581 


924 


190 


035 


-3662 


924 


191 


034 


-3742 


924 


192 


033 


-3822 


924 


193 


032 


-3903 


924 


194 


031 


-3983 


924 


195 


O30 


-4063 


924 


196 


029 


-4143 


924 


197 


028 


-4224 


924 


198 


027 


-4304 


924 


199 


026 


-4384 


924 


200 


025 


-4465 


924 



Pin 
r in 

No. 


Pin 

r in 

Name 


X 


Y 


201 


024 


-4545 


924 


202 


023 


-4625 


924 


203 


022 


-4705 


924 


204 


021 


-4786 


924 


205 


O20 


-4866 


924 


206 


019 


-4946 


924 


207 


018 


-5026 


924 


208 


017 


-5107 


924 


209 


016 


-5187 


924 


210 


015 


-5267 


924 


211 


014 


-5348 


924 


212 


013 


-5428 


924 


213 


012 


-5508 


924 


214 


Oil 


-5595 


924 


215 


O10 


-5690 


924 


216 


09 


-5784 


924 


217 


08 


-5878 


924 


218 


NC 


-5972 


924 


219 


07 


-5967 


552 


220 


06 


-5967 


429 


221 


05 


-5967 


305 


222 


04 


-5967 


182 


223 


03 


-5967 


58 


224 


02 


-5967 


-64 


225 


01 


-5967 


-188 


226 


NC 


-5967 


-311 


227 


V5L 


-5946 


-497 


228 


V5L 


-5946 


-604 
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■ DIAGRAM OF EXTERNAL DIMENSIONS (for reference) (SED1758Toa) 



28.976 

17.00 

j 15.81 

1 15.10 

I 14.00 (PP. 5x28) 



0.25 




X( + ) 
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■ DIAGRAM OF EXTERNAL DIMENSIONS (for reference) (SED1758Tob) 
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■ DIAGRAM OF EXTERNAL DIMENSIONS (for reference) (SED1758Tog) 
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CMOS HIGH DUTY LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1 765 is a segment (column) driver for iligh-capacity dot matrix liquid crystal panels. It incorporates 1 60 
high-voltage segment (column) drivers, and is designed for use in conjunction with the SED1 703F common (row) 
driver device. 

The SED1765 uses a PWM (Pulse Width Modulation) technique to provide 16, 8, or 4-level gray-scale displays 
without ghosting. The LCD drivers have been designed for low on output resistance making the SED1765 
suitable for MIM LCD panels, and yielding gray-scale displays with few contrast disparities. 



■ FEATURES 

• 16, 8 or 4-level PWM gray-scale LCD driver 

• Supports gray-scale gamma correction 

• Two parallel 4-bit inputs 

• 160 LCD drive outputs 

• Maximum clock speed of 12 MHz allows a 640x480 pixel display with daisy-chain enable. 
Speeds up to 16 MHz are possible using external enable generation 

• Wide 1 4 to 40 V range of LCD drive voltages 

• Display blanking function 

• Output shift direction is pin-selectable 

• Automatic enable signal propagation allows cascade connection and decreases power consumption 

• Adjustable LCD drive voltage offset relative to ground and supply 

• Logic circuitry uses single 5.0V ±10% power supply 

• CMOS Si-gate process 

• Packages: 

Al pad chip: SED1765D0A 

Au bump pad chip: SED1765D0B 

• Also available in tab 
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BLOCK DIAGRAM 



Vddh Vcc GND 



OO -- 



-0159 



VO 
V5 
V2 
V3 



FR 
INH 



GCP 
RES 

LP 

DO to D3 
D4 to D7 

SHL 
EI01 
EI02 



XSCL 



Voltage 
Control 



LCD Driver 160 bits 



Level shift 160 bits 



Gray-scale 
Control 



Decoder 160 bits 



Data 
Control 



Latch B 160 bits 



Latch A 160 bits 



Enable 
Control 



Bi-directional 
shift register 



■ FUNCTIONAL DESCRIPTION 
• 1.1 Gray-Scale Control Circuit 

This circuit divides the gray-scale generation clock input on pin GCP, passes it to the decoder block. The divider 
circuit is reset on the falling edge of the RES or LP inputs or when the INH input is LOW. 



• 1 .2 Data Control Circuit 



This circuit reorders the gray-scale data input on the DO to D3 and D4 to D7 pins, into the order specified by the 
SHL input, and puts them on the internal data bus. it holds all data bus lines LOW if the device is disabled by 
the control signal from the enable controller. 



• 1.3 Enable Controller 



This circuit causes the data bus and the internal clock to be held LOW, and puts the device into power save mode, 
if the enable signal is inactive. 

In systems with more than one segment driver, the enable inputs and outputs are cascaded, and the enable input 
at the head of the chain connected to ground. The enable controller counts the number of input data bits, and 
sets the enable output LOW to allow the next device in the chain to start loading data. This configuration 
eliminates the need for the controlling device to generate enable control signals. 



The ElO output is reset HIGH by the LP input. 
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• 1.4 Shift Register 



Segment data shift register. The latch A control signal is shifted by the shift clock. The direction of data shift is 
selected by the SHL pin as shown in the figure below. 



SHL 


(SEG Output) 


ElO 


159 


158 


157 




2 


1 





1 


2 


L 


AO 


BO 


A1 




B78 


A79 


B79 


Output 


Input 


H 


B79 


A79 


878 




A1 


BO 


AO 


Input 


Output 



• 1.5 Latch A 

The gray-scale data present on the internal data bus is latched successively by the latch control signal from the 
shift register. 

• 1.6 Latch B 

The data in latch A is latched in on the falling edge of LP. 

• 1.7 Decoder 

This circuit is locked to the signal from the gray-scale controller, and generates a pulse width corresponding to 
the gray-scale data value. 

• 1.8 Level Shifter 

The level shifter converts the logic-level signal from latch B to the voltage levels required by the LCD drivers. 

• 1.9 LCD Drivers and Voltage Control Circuit 



The LCD drivers drive individual columns of the display matrix with the voltage determined by the inhibit signal 
INH, the frame signal FR, and the latched display data. This is shown in the table below. 



INH 


Data 


FR 


SEG Output Voltage 




H 


H 


VO 


H 


L 


V5 


L 


H 


V2 




L 


V3 


L 




H 


V2 




L 


V3 
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■ PIN DESCRIPTION 



Pin Name 


Function 


OO to 0159 


Segment drive outputs 


DO to D3, D4 to D7 


4-bit gray-scale data inputs. DO and D4 are the LSBs of each 4-bit nibble. 


XSCL 


Segment data shift clock input. Data is shifted into the driver on the falling edge of XSCL. 


LP 


Segment data latch strobe. Data is latched on the falling edge of LP. 


EI01, EI02 


Daisy chain enable input/outputs configured by SHL 


GCP 


Gray-scale reference clock input. 


RES 


PWM waveform reset input. The PWM waveform is reset to the OFF level by the falling 
edge of this input. 


SHL 


Shift direction select input. This signal configures EI01 , EI02 and selects the shift 
register shift direction. An is input on DO to D3 and Bn on D4 to D7. 


FR 


LCD AC-drive waveform input. 


INH 


Display blanking input. When LOW, all outputs go to "off" levels. 


Vcc, GND 


Logic power supply inputs. 


T 


Test input. Tie low 



■ ELECTRICAL CHARACTERISTICS 
^ Absolute Maximum Ratings 



Parameter 


Symbol 


Rating 


Unit 


Supply voltage (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


VO, V2, V3, V5 


-0.3 to Vddh+0.3 


V 


Input voltage 


Vl 


-0.3 to Vcc+0.3 


V 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 1 


Tstg 


-65 to +150 


OQ 



Notes: 1 . All voltages are with respect to ground. 

2. Drive voltages should always be such that VDDH>V0>V2>V3>V5>ground. 



i 


40V 


i 


i 

5V 





Vddh 
vo 

V2 



3. The device may be permanently damaged if the LCD power supplies are applied while the 5V logic supply is floating. 
Pay particular attention to the power-on and power-off sequence. 
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• DC Characteristics Ta=-20 to 75°C, V5=0V, Vcc=5.0V±10% unless otherwise noted 



Parameter 


Symbol 


Condition 


Applicable 
Signal 


Rating 


Unit 


Min 


TvD 


Max 


Supply voltage (1) 


Vcc 




Vee 


4.5 


5.0 


5.5 


V 


Supply voltage (2) 


Vddh 




Vddh 


14.0 




40.0 


V 


Input voltage 


VO 


V0>V2>V3>V5 
Recommended 


VO 


Vddh-2.5 




Vddh 


V 


Input voltage (1) 


V2 


V2 


7/9xVDDh 




Vddh 


V 


Input voltage (2) 


V3, V5 


V3, V5 


GND 




2.9xVddh 


V 


HIGH-level input voltage 


VlH 




All input 
pins. 


O.SxVcc 





0.2xVcc 


V 


LOW-level input voltage 


ViL 




GND 





0.2xVee 


V 


HIGH-level output voltage 


VOH 


IOH=-0.4 mA 


EI01, EI02 


Vcc-0.4 




Vee 


V 


LOW-level output voltage 


Vol 


IOH=0.4 mA 




GND 




0.4 


V 


Input leakage current 


ILI 


GND<Vi<Vee 


All pins 
except ElO 


— 





2.0 


^lA 


I/O leakage current 


Ili/0 


GND<Vi<Vee 


EI01, EI02 






5.0 


^lA 


Quiescent current 


Ignd 


Vdoh=14.0 to 40.0 V 
ViH=Vee, ViL=GND 


GND 






25 


^lA 


Segment output ON 

resistance 

See note 1 . 


Ro 


VOH=0.5V 


Vddh=10.0V 


OO to 
0159 


— 


2.0 


6.5 


ka 


Vddh=20.0V 




1.5 


3.5 


Vddh=30.0V 




1.3 


3.0 


Operating current (1) 


fee 


Vee=5.0V, ViH=Vec, 
ViL=GND. 
fxaeL=1 0.6MHz, 
fLP=33.8kHz, 
Ifi6=0.54 MHz, 
FR=70 Hz, DO to 
D7=F0F0..., alternating 


Vee 


— 


2.5 


5.0 


mA 


Operating current (2) 


Iddh 


Vee=5.0V, V5=0V, V3=4V, 
V2=26V, V0=Vddh=30V, 
other conditions same as lee 


Vddh 




0.5 


1.2 


mA 


Input capacitance 
See note 2. 


Ci 


Ta=25°C, Freq.=1 MHz 


All pins 
except E10 






8.0 


PF 


I/O capacitance 
See note 2. 


Clo 


Ta=25°C, Freq.=1 MHz 


EI01,EI02 






15.0 


PF 



1 . Within the specified ranges of VO, V2, V3 and V4 

2. Applies to chip part only. 
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^ AC Characteristics 
^ Input Timing 



FR 



LP 



XSCL 



DO to D7 



tLD- 



-tWLH- 



-t-tDF^ 



-tLH- 



-tDS- 



-tDH- 



-*-twCH- 



-tc- 



X 



X 



ElO 
(IN) 

RES 



GCP 



INH 



-tSUE- 



-tWR 



tWGH 



tSG- 



-tHG- 



tWGL - 



tWN 



Note: For timing for LP pulse input, omit one XSCL clock cycle. 



Ta=-20 to 75°C, Vcc=5.0V±10% 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


XSCL-period 


tc 




71 






ns 


XSCL High pulse width 


tWCH 




30 






ns 


XSCL Low pulse width 


tWCL 




30 






ns 


ElO setup time 


tSUE 




30 






ns 


Data setup time 


tDS 




30 






ns 


Data hold time 


tDH 




20 






ns 


XSCL->LP rising edge 


tLD 




10 






ns 


LP->XSCL rising edge 


tLH 




100 






ns 


LP pulse width 


tWLH 


See note. 


80 






ns 


RES pulse width 


tWR 




100 






ns 


INH low pulse width 


tWN 




100 






ns 


GCP high pulse width 


tWGH 




80 






ns 


GCP low pulse width 


tWGL 




80 






ns 


FR delay time 


tDF 




-300 




+300 


ns 


GCP setup time 


tSG 




100 






ns 


GCP hold time 


tHG 




100 






ns 



Note: tWLP indicates the time XSLC is LOW as well as the time that LP is HIGH. 
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Output Timing 




Ta=-20 to 75°C, Vddh=14.0V to 40.0V 



I 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


ElO output reset time 


tER 


CL=15pF 






120 


ns 


ElO output delay time 


tDCL 






40 


ns 


LP->SEG (On) output delay time 


tLPSD 


CL=100pF 

\ 






2.0 


^is 


SEG^LP (On) output delay time 


tFRSD 






2.0 


[IS 


INH^SEG (On) output delay time 


tlHSD 






2.0 


|LIS 


GCP^SEG (On) output delay time 


tGSD 






2.0 


lis 
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■ MECHANICAL SPECIFICATIONS 
^ Pad Layout 



1 



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ YD 




□ 




^ □ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


1 .X B 






□ 




□ 




□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ D1765DOB □ 


□ 


□ 


□ 


□ 


□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



186 



Chip size: 8.80x5.62 
Pad pitch: 0.134 mm min. 

* Alpad(SED1765D0A) 

Chip thickness: 0.400 ± 0.025 mm 

Pad size, type A: 100 x 100 }im (All pads except 36, 37, 38, 39, 40) 
Pad size, type B: 160 x 100 |im (Pads 36, 37, 38, 39, 40) 

* Au bump pad (SED1765Dob) 

Chip thickness: 0.525 ± 0.025 mm 

Pad size, type A: 102 x 100 ± 20 ^im (All pads except 36, 37, 38, 39, 40) 
Pad size, type B: 186 x 100 ± 20 jim (Pads 36, 37, 38, 39, 40) 

Note: Sizes are specified as x-dimension x y-dimension. X is parallel to the scribe-line. 
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Pad Coordinates 



Pad 


X 


Y 


Number 


Name 


1 


0146 


3950 


2643 


2 


0147 


3814 


2643 


3 


0148 


3678 


2643 


4 


0149 


3542 


2643 


5 


01 50 


3406 


2643 


6 


0151 


3270 


2643 


7 


0152 


3134 


2643 


8 


0153 


2998 


2643 


9 


0154 


2862 


2643 


10 


0155 


2726 


2643 


11 


0156 


2590 


2643 


12 


0157 


2454 


2643 


13 


0158 


2318 


2643 


14 


0159 


2182 


2643 


15 


EI02 


1998 


2643 


16 


EI01 


1858 


2643 


17 


GND 


1718 


2643 


18 


DO 


1578 


2643 


19 


D1 


1438 


2643 


20 


D2 


1298 


2643 


21 


D3 


1 158 


2643 


22 


D4 


1018 


2643 


23 


D5 


878 


2643 


24 


D6 


738 


2643 


25 


D7 


598 


2643 


26 


NC 


458 


2643 


27 


SHL 


318 


2643 


28 


XSCL 


178 


2643 


29 


TEST 


38 


2643 


30 


inR 


-1 02 


2643 


31 


LP 


-242 


2643 


32 


RES 


-382 


2643 


33 


GCP 


-522 


2643 


34 


Vcc 


-662 


2643 


35 


FR 


-802 


2643 


36 


VO 


-1032 


2643 


37 


V5 


-1262 


2643 


38 


V3 


-1492 


2643 


39 


V2 


-1722 


2643 


40 


Vddh 


-1952 


2643 


41 


oo 


-2182 


2643 


42 


01 


-2318 


2643 


43 


02 


-2454 


2643 


44 


03 


-2590 


2643 


45 


04 


-2726 


2643 


46 


05 


-2862 


2643 


47 


06 


-2998 


2643 


48 


07 


-3134 


2643 


49 


08 


-3270 


2643 


50 


09 


-3406 


2643 



Pad 


X 


Y 


NumbGr 


NamG 


51 


O10 


-3542 


2643 


52 


Oil 


-3678 


2643 


53 


012 


-3814 


2643 


54 


013 


-3950 


2643 


55 


014 


-4230 


2379 


56 


015 


-4230 


2243 


57 


016 


-4230 


21 07 


58 


017 


-4230 


1 971 


59 


018 


-4230 


1835 


60 


019 


-4230 


1699 


61 


O20 


-4230 


1563 


62 


021 


-4230 


1427 


63 


022 


-4230 


1291 


64 


023 


-4230 


1 155 


65 


024 


-4230 


1019 


66 


025 


-4230 


883 


67 


026 


-4230 


747 


68 


027 


-4230 


61 1 


69 


028 


-4230 


475 


70 


029 


-4230 


339 


71 


O30 


-4230 


203 


72 


031 


-4230 


67 


73 


032 


-4230 


-69 


74 


033 


-4230 


-205 


75 


034 


-4230 


-341 


76 


035 


-4230 


-477 


77 


036 


-4230 


-613 


78 


037 


-4230 


-749 


79 


038 


-4230 


-885 


80 


039 


-4230 


-1021 


81 


O40 


-4230 


-1 157 


82 


041 


-4230 


-1293 


83 


042 


-4230 


-1429 


84 


043 


-4230 


-1565 


85 


044 


-4230 


-1701 


86 


045 


-4230 


-1837 


87 


046 


-4230 


-1973 


88 


047 


-4230 


-2109 


89 


048 


-4230 


-2245 


90 


049 


-4230 


-2381 


91 


O50 


-3954 


-2643 


92 


051 


-3820 


-2643 


93 


052 


-3686 


-2643 


94 


053 


-3552 


-2643 


95 


054 


-3418 


-2643 


96 


055 


-3284 


-2643 


97 


056 


-3150 


-2643 


98 


057 


-3016 


-2643 


99 


058 


-2882 


-2643 


100 


059 


-2748 


-2643 
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* Pad Coordinates (cont.) 



Pad 


X 


Y 


Number 


Name 


101 


O60 


-2614 


-2643 


102 


061 


-2480 


-2643 


103 


062 


-2346 


-2643 


104 


063 


-2212 


-2643 


105 


064 


-2078 


-2643 


106 


065 


-1944 


-2643 


107 


066 


-1810 


-2643 


108 


067 


-1676 


-2643 


109 


068 


-1542 


-2643 


110 


069 


-1408 


-2643 


111 


O70 


-1274 


-2643 


112 


071 


-1140 


-2643 


113 


072 


-1006 


-2643 


114 


073 


-872 


-2643 


115 


074 


-738 


-2643 


116 


075 


-604 


-2643 


117 


076 


-470 


-2643 


118 


077 


-336 


-2643 


119 


078 


-202 


-2643 


120 


079 


-68 


-2643 


121 


O80 


68 


-2643 


122 


081 


202 


-2643 


123 


082 


336 


-2643 


124 


083 


470 


-2643 


125 


084 


604 


-2643 


126 


085 


738 


-2643 


127 


086 


872 


-2643 


128 


087 


1006 


-2643 


129 


088 


1140 


-2643 


130 


089 


1274 


-2643 


131 


O90 


1408 


-2643 


132 


091 


1542 


-2643 


133 


092 


1676 


-2643 


134 


093 


1810 


-2643 


135 


094 


1944 


-2643 


136 


095 


2078 


-2643 


137 


096 


2212 


-2643 


138 


097 


2346 


-2643 


139 


098 


2480 


-2643 


140 


099 


2614 


-2643 


141 


01 00 


2748 


-2643 


142 


O101 


2882 


-2643 


143 


01 02 


3016 


-2643 


144 


01 03 


3150 


-2643 


145 


01 04 


3284 


-2643 


146 


01 05 


3418 


-2643 


147 


01 08 


3552 


-2643 


148 


01 07 


3686 


-2643 


149 


01 08 


3820 


-2643 


150 


01 09 


3954 


-2643 



Pad 


X 


Y 


Number 


Name 


151 


Olio 


4230 


-2381 


152 


0111 


4230 


-2245 


153 


01 12 


4230 


-2109 


154 


0113 


4230 


-1973 


155 


0114 


4230 


-1837 


156 


0115 


4230 


-1701 


157 


0116 


4230 


-1565 


158 


0117 


4230 


-1429 


159 


0118 


4230 


-1293 


160 


0119 


4230 


-1157 


161 


01 20 


4230 


-1021 


162 


0121 


4230 


-885 


163 


0122 


4230 


-749 


164 


0123 


4230 


-613 


165 


0124 


4230 


-477 


166 


0125 


4230 


-341 


167 


0126 


4230 


-205 


168 


0127 


4230 


-69 


169 


0128 


4230 


67 


170 


0129 


4230 


203 


171 


01 30 


4230 


339 


172 


0131 


4230 


475 


173 


0132 


4230 


611 


174 


0133 


4230 


747 


175 


0134 


4230 


883 


176 


0135 


4230 


1019 


177 


0136 


4230 


1155 


178 


0137 


4230 


1291 


179 


0138 


4230 


1427 


180 


0139 


4230 


1563 


181 


01 40 


4230 


1699 


182 


0141 


4230 


1835 


183 


0142 


4230 


1971 


184 


0143 


4230 


2107 


185 


0144 


4230 


2243 


186 


0145 


4230 


2379 
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TYPICAL APPLICATION CIRCUIT 



DO to D7 [ 



LP 
RES 



YDU 
YSCL 

SHL 
LOAD 



13 - 
INH 

YDU 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



DI01 

□102 
DI03 
DI04 



SED1703 
DI01 



□102 
□103 
□104 



SED1703 
□101 \80^ 



HDI02 
DI03 
□104 



640 X 480 □OT 



1/240 DUTY 



EI01 EI02 
T SED1766 



SHL - 
DO to D7 : 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



r 
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160 SEGMENT DRIVER WITH GRAY SCALE 

■ DESCRIPTION 

The SED1 766 is a 1 60-bit output LCD segment (column) driver for driving high-capacity LCD panels at duty 
cycles higher than 1/100 (up to 1/500). The LSI uses a PWM (Pulse Width Modulation) algorithm to achieve 
1 6-, 8- and 4-level gray-scale display without ghosting. Also, an external pulse controller circuit can be used 
to control the gray-scale pulse position within the horizontal interval. 

This device has been designed for low output resistance, making the SED1766 suitable for STN-type LCD 
panels, and yielding gray-scale displays with few contrast disparities. 

The LSI features a wide range of LCD drive voltages. 

The device uses a high-speed daisy-chain enable system which decreases power consumption and 
eliminates the need for separate enable signals for each driver. 

The SED1 766 is used in conjunction with the SED1 743 common drivers to support a large-capacity STN-type 
dot matrix LCD panel. 



FEATURES 



• Low-power high-speed CMOS technology 

• 160-bit segment (column) driver 

• Supports 4-, 8-, and 16-level gray scale 

• Supports gray-scale gamma correction 

• Two parallel 4-bit input data 

• Shift clock frequency 16 MHz 

• Duty cycle 1/100 to 1/500 

• Adjustable LCD drive voltages 

• Selectable output shift direction 



Supports display blanking 
Supports high-speed data transfer 
Low output resistance 

Ability to adjust offset bias of the LCD source from 
Vdd 

Wide range of LCD voltage .... 14 to 40V 

Supply voltage 4.5 to 5.5V 

Package TAB (Toa) 

Al pad (Doa) 
Au bump (Dob) 



SYSTEM BLOCK DIAGRAM 



SED1743 



SED1743 



LCD 
CONTR 



XSCL 



LP, FR 



YSCL 



YD 

□ 



SED1743 160 



SED1766 



SED1766 



SED1766 



160 



SED1766 



160 



640 X 480 
DUTY: 1/480 
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BLOCK DIAGRAM 



Vddh Vcc GND OO 



0159 



V2 
V3 

VO 
V5 

FFT 
INH 



GCP 
RES 

LP 

DO to D3 
D4 to D7 

SHL 
EI01 
EI02 

XSCL 



Voltage 
Control 



1 I 



LCD Driver 160 bits 



Level shift 160 bits 



Gray-scale 
Control 



Decoder 160 bits 



Data 
Control 



ZE 



Latch B 160 bits 



3 



Enable 
Control 



Latch A 160 bits 



Bi-directional 
shift register 
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■ PIN DESCRIPTION 



Pin Name 


Input/Output 


Function 


OO to 0159 





Segment dnve outputs 


DO to D3, D4 to D7 


1 


4-bit arav-^icale data inouts DO and D4 arp thp LSB<? of each 4-bit nihbip 

~ k/ll Ml OVi/C*IV-' VJCILCI II I^LiLO> 1— /Vy Cll l\A Cil ^ 11 Iw L.Vm'I— /O \Jt wCiwI 1 ~ KJtl. 1 llk/k/l^> 


XSCL 


1 


Segment data shift clock input. Data is shifted into the driver on the failing edge of XSCL. 


LP 


1 


Segment data latch strobe. Data is latched on the falling edge of LP. 


EI01, EI02 


I/O 


Daisy chain enable input/outputs configured by SHL. 


GCP 


1 


Gray-scale reference clock input. 


RES 


1 


PWM mode control input 

See timing diagrams. Voff refers to drive voltages V2 and V3, Von refers to 
drive voltages VO and V5. Before RES pulse: Voff^Von transition mode. 
After RES pulse: Von->Voff transition mode. 


SHL 


1 


Shift direction select input. 

This signal configures EI01 , EI02 and selects the shift register shift direction. 
An is input on DO to D3 and Bn on D4 to D7. 


FR 


1 


LCD AC-drive waveform input. 


INH 


1 


Display blanking input. When LOW, all outputs go to OFF levels. 


GND 




fnrni inri 


Vcc 


— 


Logic power supply 


Vo, V2, V3, V5, Vddh 




LCD drive voltage supply inputs 

These voltages should satisfy the following conditions. 

Vddh>Vo>V2>7/9Vddh, 2/9Vddh>V3>V5>GND 


T 


1 


Test input 
Tie low. 



■ ELECTRICAL CHARACTERISTICS 
^ Absolute Maximum Ratings 



Parameter 


Symbol 


Rating 


Unit 


Supply voltage (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


vo, V2, V3, V5 


-0.3 to Vddh+0.3 


V 


Input voltage 


Vi 


-0.3 to Vcc+0.3 


V 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 1 


Tstg 


-65 to +150 


°C 



Note: Drive voltages should satisfy the following conditions: Vddh > VO > V2 > V3 > V5 > GND 





i 


i 

40V 


T 5V 


1 


r 
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• DC Characteristics 



Ta=-20 to 75°C, V5=0V, unless stated otherwise 



Parameter 


Symbol 


Condition 


Pin 


Rating 


Unit 


Min 


Typ 


Max 


Supply voltage (1) 


Vcc 




Vee 


4.5 


5.0 


5.5 


V 


Supply voltage (2) 


Vddh 




Vddh 


14.0 





40.0 


V 


Input voltage 


VO 


V0>V2>V3>V5 


VO 


Vddh-2.5 




Vddh 


V 


Input voltage (1) 


V2 


V2 


7/9xVddi- 


— 


Vddh 


V 


Input voltage (2) 


V3, V5 


V3, V5 


GND 




2.9xVddh 


V 


HIGH-level input voltage 


VlH 




All input 
pins. 


O.SxVec 




Vee 


V 


LOW-levei input voltage 


ViL 




GND 




D.2xVee 


V 


HIGH-level output voltage 


VOH 


IOH=-0.4 mA 


EI01, EI02 


Vcc-0.4 


— 


Vee 


V 


LOW-level output voltage 


Vol 


IOH=0.4 mA 




GND 




0.4 


V 


Input leakage current 


Ili 


GND<Vi<Vcc 


All pins 
except ElO. 






2.0 


^lA 


I/O leakage current 


Ili/o 


GND<Vi<Vcc 


EI01, EI02 







5.0 


|iA 


Quiescent current 


Ignd 


VDDH=14.0to 40.0 V 
ViH=Vcc, ViL=GND 


GND 






25 


|lIA 


Segment output ON 

resistance 

See note 1 . 


Ro 


VON=0.5V 


Vddh=10.0V 


OO to 
0159 




2.0 


6.5 


kQ 


Vddh=20.0V 




1.5 


3.5 


Vddh=30.0V 


— 


1.3 


3.0 


Operating current (1) 


Ice 


Vcc=5.0V, ViH=Vcc, 
ViL=GND, 
fxscL=1 0.8MHz, 

fLP=33.8kHz, 
fGCP=0.54 MHz, 
FR=70 Hz, DO to 
D7=F0F0..., alternating 


Vee 


— 


2.5 


5.0 


mA 


Operating current (2) 


IDDH 


Vcc = 5.0V, V5 = OV, V3 = 4V, 
V2 = 26V, VO = Vddh = 30V, 
other conditions same as Ice 


Vddh 




0.5 


1.2 


mA 


Input capacitance 
See note 2. 


Ci 


Ta=25°C, Freq.=1 MHz 


All pins 
except E10 






8.0 


PF 


I/O capacitance 
See note 2. 


Ci/0 


Ta=25°C, Freq.=1 MHz 


EI01,EI02 






15.0 


PF 



Notes: 1 . Within the specified ranges of VO, V2, V3 and V4. 
2. Chip package only. 
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• AC Characteristics 
o Input Timing 



FR 



LP 



XSCL 



3C 



-tLD- 



-tWLH— ^ 



DO 



toD7 ) {^ 



-tDS- 



-tDH- 



X 



ElO 
(IN) 

RES 



GCP 



INH 



-tWR 



- twGH - 



tsG- 



- tWGL - 



- tWN - 



-tLH- 



-tc- 



-^twCL- 



-tsUE- 



-tHG - 



Note: For timing of LP pulse input, omit one XSCL clock cycle. 



Ta=-20 to 75°C, Vcc=5.0V±10% unless stated otherwise 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


Shift clock period 


to 


IC operating alone 


62 






ns 


Jsing enable transfer function 


83 






Shift clock HIGH-level pulsewidth 


tWOH 




25 






ns 


Shift clock LOW-level pulsewidth 


tWCL 




25 






ns 


ElO setup time 


tSUE 




36 






ns 


Data setup time 


tDS 




30 






ns 


Data hold time 


tDH 




20 






ns 


Shift clock to latch pulse interval 


tLD 











ns 


Latch hold time 


tLH 




200 






ns 


LP pulsewidth 


tWLH 


See note 


80 






ns 


RES pulsewidth 


tWR 




100 






ns 


INH pulsewidth 


tWN 




100 






ns 


GCP HIGH-level pulsewidth 


tWGH 




80 






ns 


GCP LOW-level pulsewidth 


tWGL 




80 






ns 


FR delay time 


tDF 




-300 




+300 


ns 


GCP setup time 


tSG 


Applicable to 
LP and RES signal 


200 






ns 


GCP hold time 


tHG 


200 






ns 



Note: tWLP indicates the time XSLC is LOW as well as the time that LP is HIGH. 
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Output Timing 




Vh=0.8xVcc, Vl=0.2xVcc, Ta=-20 to 75°C, Vddh=14.0 to 40.0V unless stated otherwise 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


ElO output reset time 


tER 


CL=15pF 






120 


ns 


ElO output delay time 


tDCL 






45 


LP to segment output delay time 


tLPSD 


Cl=100 pF 






0.6 


lis 


FR to segment output delay time 


tFRSD 






0.8 


lis 


INH to segment output delay time 


tlHSD 






0.6 


lis 


GCP to segment output delay time 


tGSD 






0.6 


[iS 
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• Timing Diagrams 
o 1/240 Duty Cycle 



240 1 2 3 4 239 240 1 2 3 239 240 1 

LP _AJ^JU^ ^_^_A_JLJ 




RES J] 

LP_n 
XSCL n 

DO to D7 



A 



EIO ®_| 
ElO (2) ^ 



® ® 



XT 



Vh=0.8xVcc 
Vl=0.2xVcc 
Notes: 

1. Circled numerals denote the position of the device in the cascade chain. 

2. With high-speed data transfer, it is necessary to delay the transition of XSCL following the LP pulse falling edge, to ensure that 

the minimum LP to XSCL time specification is met. 

o 16-level gray-scale data and LCD output waveforms 



1 Frame 



FR 



|1|2|3|4|5| |n-1|n|1|2|3|4|5| | n-1| n | 

LP _n_ji_ri_n_rLJi noL_rL_ji_noL_rL_ri_ . 



SEGI 



COM i 



_ Selection interval 



VO 
V1 
V2 
V3 
V4 
V5 

VO 
V1 
V2 
V3 
V4 
V5 



SEGi 
to 

COMi 



Off.-4_i 
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._ n n 


Gray 
scale 


Gray 
scale data 


LP ■ 


n 




D3 


D2 


D1 


DO 


RES 





















GCP 


1 ; ; ; ; ; ; ; ; io : : ; ; ri ; ; ; ; 20 i ; ; ; ; ; ; ; i 30 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 — U — j — 1 \ 1 — |— L_J — 1 — 1 1— 1—1 — L— L_] 


VON 


1 

2 











1 


1 





' r 1 1 1 1 1 1 1 ' 1 1 1 ' 1 1 1 ! 1 1 1 1 I 1 1 1 ' 

11!!:! !!!!!! | 1 !! i !!!!!!!! 1 i 

1 1 — !.., ' J... ' ' , ., ' ' 1 ! ' 1 1 — '.. ' — 1 — \ — L.. ' ' 1 — 1 


VOFF 


3 








1 


1 




;!!!!!!!! 1! r "1 !'!!!! !!!!!! 




4 













.. 1 I 1 1. J L. i. L 1 1 ! — 1 1 1 i 1 ! L 1 1 — j 




5 


Q 


-| 


Q 






i ! 1 ! ! 1 — ! 1 ! ^ ^ ! ! 1 1 — ! | | | 1 1 — 




6 





1 


1 







i ! : i 1 : : : 1 i : : : ! : i : i | 









1 


1 


1 




1 i i : 1 1 1 1 1 1 1 1 1 ! 1 1 ' 




3 


1 













1 1 1 1 1 1 i i 1 i 1 i : 1 ! 




9 


1 








1 








10 


1 





1 







. ; ; ; 1 1 i ; i ^ 






11 


1 





1 


1 




i i 1 i 1 : i ; 






12 


1 


1 
















13 


1 


1 





1 




i 1 — ^ 1 i 






14 


1 


1 


1 







_J L 






15 


1 


1 


1 


1 





Note: (DO, D1, D2, D3) also refer to (D4, D5, D6, D7) 
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8-level gray-scale data and LCD output waveforms 



Gray 
scale 


Gray 
scale data 


D3 


D2 


D1 


DO 





1 











1 


1 








1 


2 


1 





1 





3 


1 





1 


1 


4 


1 


1 








5 


1 


1 





1 


6 


1 


1 


1 





7 


1 


1 


1 


1 



LP 
RES 
GCP 



JL 



n n n n n n n ; q n n n n T] q. 

' 51 61 7 I 1 8 1 9 i 



_r 



4-level gray-scale data and LCD output waveforms 



Gray 
scale 


Gray 
scale data 


D3 


D2 


D1 


DO 





1 


1 








1 


1 


1 





1 


2 


1 


1 


1 





3 


1 


1 


1 


1 



LP 
RES 
GCP 



JL 



_r 



Note: The segment outputs change state on the falling edge of the fifteenth GCP pulse following an LP or RES pulse, 
regardless of the value of the gray-scale data. 
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Right-hand PWM mode 16-level gray-scale data and LCD output waveforms 



scale 


Gray 
scale data 


D3 


D2 


D1 


DO 

















1 











1 


2 








1 





3 








1 


1 


4 





1 








5 





1 





1 


6 





1 


1 





7 





1 


1 


1 


8 


1 











9 


"1 


n 
u 


n 

u 


1 


10 


1 





1 





11 


1 





1 


1 


12 


1 


1 








13 


1 


1 





1 


14 


1 


1 


1 





15 


1 


1 


1 


1 



LP- 
GCP- 



_n n.^^.^mjuLnj[Ji_^ n_ 
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Right-hand PWM mode 8-level gray-scale data and LCD output waveforms 



SED1766 



Gray 
scale 


Gray 
scale data 


D3 


D2 


D1 


DO 


U 


1 











-1 
1 


1 








1 




1 





1 





o 
o 


1 





1 


1 


4 


1 


1 








5 


1 


1 





1 


6 


1 


1 


1 





7 


1 


1 


1 


1 



LP 

GCP 



ji n n n n n 



t- 



1_ 



J" 



Right-hand PWM mode 4-level gray-scale data and LCD output waveforms 



Gray 
scale 


Gray 
scale data 


D3 


D2 


D1 


DO 





1 


1 








1 


1 


1 





1 


2 


1 


1 


1 





3 


1 


1 


1 


1 



LP 
GCP 



JL 



1_ 
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■ TYPICAL APPLICATION CIRCUITS 
• Large-screen LCD, 1/240 duty cycle 



GCP - 
LP - 
RES 



YDU 
YSCL 

SHL 
LOAD 



FR - 
INH 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



DI01 



DI02 
DI03 
HDI04 



SED1703 
HdI01 \80^ 



DI02 
DI03 
DI04 



SED1703 
□101 [sp^ 



DI02 
DI03 
DI04 



640 X 480 Pixels 



1/240 DUTY 



r — EI01 EI02 



XSCL - 

SHL - 
DO to D7 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



• Large-screen LCD, 1/480 duty cycle 



DO to D7 
GCP - 
XSCL 
LP . 
RES 



YDU 
YSCL 

SHL 
LOAD 



INH 



J2. 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



EI01 EI02 
T SED1766 



DI01 

DI02 
DI03 
DI04 



DI01 

DI02 
DI03 
DI04 



SED1703 
DI01 



DI02 
DI03 
DI04 



SED1703 



640 X 480 Pixels 
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PAD LAYOUT (SED1766D0A and SED1766D0B) 



SED1766 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



186 



D1766DOB 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



Chip size: 8.80 x 5.62 
Pad pitch: 0.134 mm min. 

* Alpad(SED1766DoA) 

Chip thickness: 0.525 ± 0.025 mm 

Pad size, type A: 100 |im x 100 |im (All pads except 36, 37, 38, 39, 40) 
Pad size, type B: 160 |xm x 100 iim (Pads 36, 37, 38, 39, 40) 

* Au bump pad (SED1766Dob) 

Chip thickness: 0.525 mm ± 0.025 mm 

Pad size, type A: 1 02 jim x 1 00 |a,m ± 20 jxm (All pads except 36, 37, 38, 39, 40) 
Pad size, type B: 1 86 inm x 1 00 iim ± 20 |im (Pads 36, 37, 38, 39, 40) 

Note: Sizes are specified as x-dimension x y-dimension. X is parallel to the scribe-line. 
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PAD COORDINATES 



Pad 


V 

A 


V 

Y 


Number 


Name 


1 


0146 


3950 


2643 


2 


0147 


3814 


2643 


3 


0148 


3678 


2643 


4 


0149 


3542 


2643 


5 


01 50 


3406 


2643 


6 


0151 


3270 


2643 


7 


0152 


3134 


2643 


8 


0153 


2998 


2643 


9 


0154 


2862 


2643 


10 


0155 


2726 


2643 


11 


0156 


2590 


2643 


12 


0157 


2454 


2643 


13 


0158 


2318 


2643 


14 


0159 


2182 


2643 


15 


EI02 


1998 


2643 


16 


EI01 


1858 


2643 


17 


GND 


1718 


2643 


18 


DO 


1578 


2643 


19 


D1 


1438 


2643 


20 


D2 


1298 


2643 


21 


D3 


1158 


2643 


22 


D4 


1018 


2643 


23 


D5 


878 


2643 


24 


D6 


738 


2643 


25 


D7 


598 


2643 


26 


NC 


458 


2643 


27 


SHL 


318 


2643 


28 


XSCL 


178 


2643 


29 


TEST 


38 


2643 


30 


INH 


-102 


2643 


31 


LP 


-242 


2643 


32 


RES 


-382 


2643 


33 


GCP 


-522 


2643 


34 


Vcc 


-662 


2643 


35 


FR 


-802 


2643 


36 


V2 


-1032 


2643 


37 


V3 


-1262 


2643 


38 


V5 


-1492 


2643 


39 


VO 


-1722 


2643 


40 


Vddh 


-1952 


2643 


41 


oo 


-2182 


2643 


42 


01 


-2318 


2643 


43 


02 


-2454 


2643 


44 


03 


-2590 


2643 


45 


04 


-2726 


2643 


46 


05 


-2862 


2643 


47 


06 


-2998 


2643 


48 


07 


-3134 


2643 


49 


08 


-3270 


2643 


50 


09 


-3406 


2643 



Pad 


V 

A 


V 

Y 


Number 


Name 


51 


O10 


-3542 


2643 


52 


011 


-3678 


2643 


53 


012 


-3814 


2643 


54 


013 


-3950 


2643 


55 


014 


-4230 


2379 


56 


015 


-4230 


2243 


57 


016 


-4230 


2107 


58 


017 


-4230 


1971 


59 


018 


-4230 


1835 


60 


019 


-4230 


1699 


61 


O20 


-4230 


1563 


62 


021 


-4230 


1427 


63 


022 


-4230 


1291 


64 


023 


-4230 


1155 


65 


024 


-4230 


1019 


66 


025 


-4230 


883 


67 


026 


-4230 


747 


68 


027 


-4230 


611 


69 


028 


-4230 


475 


70 


029 


-4230 


339 


71 


O30 


-4230 


203 


72 


031 


-4230 


67 


73 


032 


-4230 


-69 


74 


033 


-4230 


-205 


75 


034 


-4230 


-341 


76 


035 


-4230 


-477 


77 


036 


-4230 


-613 


78 


037 


-4230 


-749 


79 


038 


-4230 


-885 


80 


039 


-4230 


-1021 


81 


O40 


-4230 


-1157 


82 


041 


-4230 


-1293 


83 


042 


-4230 


-1429 


84 


043 


-4230 


-1565 


85 


044 


-4230 


-1701 


86 


045 


-4230 


-1837 


87 


046 


-4230 


-1973 


88 


047 


-4230 


-2109 


89 


048 


-4230 


-2245 


90 


049 


-4230 


-2381 


91 


O50 


-3954 


-2643 


92 


051 


-3820 


-2643 


93 


052 


-3686 


-2643 


94 


053 


-3552 


-2643 


95 


054 


-3418 


-2643 


96 


055 


-3284 


-2643 


97 


056 


-3150 


-2643 


98 


057 


-3016 


-2643 


99 


058 


-2882 


-2643 


100 


059 


-2748 


-2643 
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Pad 


X 


Y 


Number 


Name 


101 


O60 


-2614 


-2643 


102 


061 


-2480 


-2643 


103 


062 


-2346 


-2643 


104 


063 


-2212 


-2643 


105 


064 


-2078 


-2643 


106 


065 


-1944 


-2643 


107 


066 


-1810 


-2643 


108 


067 


-1676 


-2643 


109 


068 


-1542 


-2643 


110 


069 


-1408 


-2643 


111 


O70 


-1274 


-2643 


112 


071 


-1140 


-2643 


113 


072 


-1006 


-2643 


114 


073 


-872 


-2643 


115 


074 


-738 


-2643 


116 


075 


-604 


-2643 


117 


076 


-470 


-2643 


118 


077 


-336 


-2643 


119 


078 


-202 


-2643 


120 


079 


-68 


-2643 


121 


O80 


68 


-2643 


122 


081 


202 


-2643 


123 


082 


336 


-2643 


124 


083 


470 


-2643 


125 


084 


604 


-2643 


126 


085 


738 


-2643 


127 


086 


872 


-2643 


128 


087 


1006 


-2643 


129 


088 


1140 


-2643 


130 


089 


1274 


-2643 


131 


O90 


1408 


-2643 


132 


091 


1542 


-2643 


133 


092 


1676 


-2643 


134 


093 


1810 


-2643 


135 


094 


1944 


-2643 


136 


095 


2078 


-2643 


137 


096 


2212 


-2643 


138 


097 


2346 


-2643 


139 


098 


2480 


-2643 


140 


099 


2614 


-2643 


141 


01 00 


2748 


-2643 


142 


O101 


2882 


-2643 


143 


01 02 


3016 


-2643 


144 


01 03 


3150 


-2643 


145 


01 04 


3284 


-2643 


146 


01 05 


3418 


-2643 


147 


01 08 


3552 


-2643 


148 


01 07 


3686 


-2643 


149 


01 08 


3820 


-2643 


150 


01 09 


3954 


-2643 



Pad 


X 


Y 


Number 


Name 


151 


Olio 


4230 


-2381 


152 


0111 


4230 


-2245 


153 


0112 


4230 


-2109 


154 


0113 


4230 


-1973 


155 


0114 


4230 


-1837 


156 


0115 


4230 


-1701 


157 


0116 


4230 


-1565 


158 


0117 


4230 


-1429 


159 


0118 


4230 


-1293 


160 


0119 


4230 


-1157 


161 


01 20 


4230 


-1021 


162 


0121 


4230 


-885 


163 


0122 


4230 


-749 


164 


0123 


4230 


-613 


165 


0124 


4230 


-477 


166 


0125 


4230 


-341 


167 


0126 


4230 


-205 


168 


0127 


4230 


-69 


169 


0128 


4230 


67 


170 


0129 


4230 


203 


171 


01 30 


4230 


339 


172 


0131 


4230 


475 


173 


0132 


4230 


611 


174 


0133 


4230 


747 


175 


0134 


4230 


883 


176 


0135 


4230 


1019 


177 


0136 


4230 


1155 


178 


0137 


4230 


1291 


179 


0138 


4230 


1427 


180 


0139 


4230 


1563 


181 


01 40 


4230 


1699 


182 


0141 


4230 


1835 


183 


0142 


4230 


1971 


184 


0143 


4230 


2107 


185 


0144 


4230 


2243 


186 


0145 


4230 


2379 
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CMOS LCD DRIVER 

■ DESCRIPTION 

The SED1770 and the SED1771 are 160-bit output LCD segment (column) analog drivers for driving high- 
capacity active matrix LCD MIM- or TFT-type panels. These devices take 3-bit analog input (VA, VB, VC) 
which are (R, G, B) signals, and can support duty cycle higher than 1/100 (up to 1/500). Also, the LSI features 
a wide range of LCD voltages from 5 to 17V. 

The device uses a high-speed daisy-chain enable system which decreases power consumption and 
eliminates the need for separate enable signals for each driver. 

The SED1 770/71 is used in conjunction with the SED1 743F common drivers to support a large-capacity TFT/ 
MIM active matrix LCD panel. 



■ FEATURES 

• Low-power, high-speed CMOS technology 

• LCD driver output 160 (SED1770) 

162 (SED1771) 

• High-speed data transfer 10MHz 

• Support high-speed daisy-chain data transfer 
which reduces power consumption 

• Takes 3-bit video inputs (VA, VB, VC) 



• Built-in high-speed sampling circuitry 

• Selectable output shift direction 

• Low output resistance 

• Wide range of LCD voltage .... 5 to 17V 

• Supply voltage 4.5 to 5.5V 

• Package TAB (2-sided) 

Al pad (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



V V 



SED1743 



SED1743 



SED1743 



VA, VB, VC 



XSCL 



LP, FR 



YSCL 



YD 



V V V 



SED1 770/71 



160 



160 



V V V 



SED1 770/71 



320 SEG X 480 COM 
DUTY: 1/480 
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BLOCK DIAGRAM 



Vddh Vdd Vss 



OE 

Vd2 
Vdl 




Buffer Ability 
Adjust/Select 
Circuit 



LP 6 



VcoM Q 



Va~ Vc 



O 



SHL Q 



EI01 
Ei02 



Enable 
Control Circuit 



XSCL C> 



TEST1 
TEST2 



SEGO 



SEG1 



-Q- 



A 



Liquid Crystal 
Driver Buffer 



Line Memory~2 



Output Transfer Buffer 



Line Memory-1 



Sampling Circuit 



2 Way Shift Register 
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■ FUNCTIONS OF BLOCKS 

• Enable control circuit 

If the enable signal is in the disable status, the internal clock signal is fixed to "L" and placed in the POWER SAVE 
nnode. 

When using multiple segment drivers, the ElO terminals of the drivers should be cascade-connected while the 
ElO terminal of the front driver is connected to Vss. In this case, the sampling of the front driver starts from XSCL's 
initial rising. As the enable control circuit automatically detects that sampling of data of the portion of 1 60 outputs 
has been finished thus automatically transferring the enable signal, the control signal by the control LSI is not 
necessary. 

The ElO output is reset by LP input. 

• Shift register 

The shift register shifts the sampling signal by shift clock input. And it selects the shift direction by SHL input. 
^ Sampling circuit 

The sampling circuit samples analog input signals sequentially by means of the sampling signals from the shift 
register. At this time, input/output are corresponded as follows: Va with SEGO, 3, 6 — 159; Vb with SEG1 , 4, 7 
---157; and Vc with SEG2, 5, 8 — 158. 

• Line memory - 1 

The line memory-1 stores the analog data sampled by the sampling circuit. 

^ Output transfer buffer 

With the hsing of LP, the output transfer buffer transfers the data of line memory-1 to line memory-2 and at the 
same time switches over to another liquid crystal drive output. When LP = H, make sure that XSCL = L. While 
sampling the data, make sure that LP = L. The ability of this buffer can be adjusted by Vdi. 

• Line memory - 2 

The line memory-2 holds the voltage of the liquid crystal drive output for the period until the next switching. 

9 Liquid crystal drive buffer 

The crystal drive buffer outputs the liquid crystal drive voltage. The ability of this buffer can be adjusted by Vd2 
and switched over by OE. 

^ Buffer ability adjustment and switching circuit 

This circuit performs two types of buffer ability adjustment and switching. The buffer abilities of both Vdi and Vd2 
reach their lowest level when they are equivalent to Vddh; the respective abilities can be increased by lowering 
the electric potential, thus enabling them to cope with various liquid crystal panels. 

The ability (output current) of the liquid crystal drive buffer is switched over by the OE to be used. With the time 
of writing data in the panel set at OE = "H", the large current is used to drive the buffer; after writing the data, the 
small current is used to drive the buffer at OE = "L". This not only improves the data write ability but also prevents 
the leakage of the hold time, thus making it possible to save power. 
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PIN DESCRIPTION 



Terminal 
Name 



I/O 



Function 



Power 



EI01 
EI02 



I/O 



Shift register data input/output; 

Connected to the lower-stage ElO in cascade connection; 
Changes at XSCL's rising edge 



Vdd 
Vss 



XSCL 



Clock signal input; 

Shift register operation at rising and falling edges 



T 



LP 



Display data latch signal input; switches the output data at rising edge. 



OE 



Liquid crystal drive buffer ability switching signal input: 
H: Large current drive 
L: Small current drive 



SHL 



Shift direction select signal input of shift register 



SHL 


EI01 


EI02 


SEG Output 


H 


Input 


Output 


01->1 ->2 — ->158 ->159 


L 


Output 


Input 


159 -> 158 -> — ->2-> 1 ->0 



TEST1 
TEST2 



Test input: Normally L. 
Pulldown is not built in. 



Vdi 

Vd2 



Buffer ability adjustment input: 

The buffer ability for output transfer and that for liquid crystal drive Vddh 
can be varied by the voltage applied to the terminal. 

Vdi : Output transfer buffer ability adjustment Vss 

Vd2: Liquid crystal drive buffer ability adjustment 



Va 
Vb 
Vc 



Analog signal input: 

Inputs image signals (R, G, and B). 



SEGO 
SEG 159* 



Liquid crystal drive segment output: 

Outputs the level, based on the analog signal input 

(Va, Vb and Vc) data as a sample holder. 

The input/output are corresponded as 

Va ->SEG0, 3, 6 ", Vb -> SEG1 , 4, 7-, Vc -> SEG2, 5, 8 ■ 



VCOM 



Sample hold reference voltage input; 

Reference power of the sample hold circuit; 

To input the central electric potential of the analog signal 

input (Va, Vb, Vc) is the standard. 



Vddh 



Power supply for high voltage LCD drive circuit. 



Vdd 



Power supply for logic circuit. 



Vss 



LSI's common GND: 

Shall be externally connected among Vss terminals. 



(*) In the case of SED1771DOA, this is up to 162 outputs and 
SEG 162, and the number of terminals increases by two. 



Total: 183 
(NO 3) 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vss=OV) 



r aldl llcJltJI 


Oyi 1 lUUI 


Rati nn 
rvciLii ly 


I Init 
\ji III 


Sijnnlv vnltanp 


Vdd 


-0 3 to +7 


V 


Supply voltage (2) 


Vddh 


-0.3 to +25.0 


V 


Input voltage *^ 


ViD 


-0.3 to Vdd+0.3 


V 


Input voltage *^ 


Via 


-0.3 to Vddh+0.3 


V 


Storage temperature 


Tstg 


-65 to +150 


°c 


Operating tennperature 


Topr 


-20 to +75 





Notes: 1 . Applies to EI01 , EI02, XSCL, LP, OE, SHL, TEST1 , and TEST2. 
2. Applies to Va, Vb, Vc, Vdi, Vd2, and Vcom. 



^ DC CharactGristics 

(Vss=0V, Vdd=5V+10%, Vddh=15V, and Ta= -20 to +75°C unless otherwise noted) 



Parameter 


Symbol 


Condition 


Applicable 
Signal 


Rating 


Unit 


Min 


Typ 


Max 


fii innlv \/nltanp M ^ 


Vdd 




Vdd 


4.5 




5.5 


V 


Sunnlv voltanp (2.) 


Vddh 




Vddh 


Vdd 




17.0 


V 


"H" input voltage 


VlH 




*1 


0.8»Vdd 




Vdd 


V 


"L" input voltage 


ViL 




Vss 




0.2«Vdd 


V 


Input terminal capacity 


CID 


Ta=25° 


*2 






8.0 


PF 


Input leak current 


ILID 


< VI < Vdd 






2.0 


IxA 


"H" output voltage 


VOH 


lOH = -0.4mA 


EI01 
EI02 


Vdch-0.4 




Vdd 


V 


"L" output voltage 


Vol 


lOL = 0.4mA 


Vss 




0.4 


V 


input/output 
terminal capacity 


Cl/O 


Ta = 25°C 






15.0 


pF 


Input/output leak current 


iLl/O 


< VI < Vdd 






15.0 


|j.A 


Analog input voltage 


Vvideo 




Va, Vb, 
Vc 


Vss+1.5 




Vddh-1.5 


V 


Analog input capacity 


CIA 








80 


pF 


Between-output 
voltage deviation 


dVO 




SEGO 
SEG 161 


MAX -MIN = 100 


mV 


Input/output gain 


Gv 




95 




105 


% 


"1" output current 


lOH 


*3 




0.1 




mA 


"0" output current 


lOL 


*4 




0.1 




mA 


Current consumption (1) 


Idd 


*5 








5 


mA 


Current consumption (2) 


Iddh 


*5 








15 


mA 



Notes: 1 . EI01 , EI02, XSCL, LP, OE. SHL, TEST1 , TEST2 

2. XSCL, LP, OE, SHL, TEST1,TEST2 

3. Vd2 = 12V, Vvideo = 13V, OE = H 

4. Vd2 = 12V, Vvideo=2V,OE=H 

5. fxscL = 10MHz, 1H = 63.5jis, Vvideo=+2~+13V, TOE (OE=H) = 10|is, without load 
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• AC Characteristics 

Vss = OV, Vdd = 5V±10%, Vddh = 15V, and Ta = -20 to +75°C unless otherwise noted. 



o Input Timing Characteristics 




Parameter 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


XSCL cycle 


tc 




100 






ns 


XSCL "H" pulse width 


tWCH 




40 






ns 


XSCL "L" pulse width 


tWCL 




40 






ns 


XSCL-to-LP rise time 


tLD 




40 






ns 


LP pulse width 


tWLH 


*1 


2.5 






^is 


LP-to-XSCL time 


tLH 




1 






[iS 


ElO setup time 


tSUE 




50 






ns 



Notes: 1. Time of XSCL=L and LP=H. 
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o Output Timing Characteristics 




Parameter 


Symbol 


Condition 


Rating 


Unit 


MIn 


Typ 


Max 


ElO output delay time 


tDCL 


CL = 15pF 






40 


ns 


ElO output reset time 


tER 






12.0 


ns 


LP-to-SEGout delay time 


tLSD 




Variable by Vdi and Vd2 




*1 






15 


[IS 



Notes: 1 . Vdi = Vd2 = 1 2V, Vvideo = 2-1 3V, load capacity = 1 0OpF, OE = "H". 
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• Signal Timing Example (with specifications of SHL = H, 160 outputs, 1 :1 correspondence) 



XSCL 



EI01 (in) y-J-^ 

EI02 (out) 



Va 
Vb 
Vc 



1 SEGO 1 1 SEG3 1 


— — 


1 SEG159 1 




1 SEG1 1 1 SEG4 




1 SEG157I 




1 SEG2 1 1 


— )i — 


1 SEG158 1 



Sampling is started from the rising edge of the next XSCL after EI01 has fallen. 

^ 1H H 



SEGout 




Sa : Analog switch input of the sampling circuit 
Vcs : Electric potential of the sampling capacitor 
Idr : Size of the drive current 
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■ ALUMINUM MASTER SLICE OPTIONS 

On this LSI, the following switchings are available by the aluminunn master slice options. 

^ Switching of number of output pins 

(1) 160 outputs : Outputs ElO at the time of SEG1 58 sampling. 

At this time, the SEG160 and 161 terminals are placed in the NO status. 

(2) 162 outputs : Outputs ElO at the time of SEG160 sampling. 

Note: This applies if SHL = H. If SHL = L, the first output becomes SEG159 with (1), and SEG161 with (2). 



^ Correspondence between the shift register and the sampling analog switch 

(1) Shift registers and analog switches shall be corresponded at the ratio of 1 :1 . 

(2) One shift register stage shall be connected with three analog switches; and the shift register shall operate 
for every 3 stages. 



Shift 
Register 



Va- 
Vb - 
Vc - 



Analog 
Switch 



(1)1 : 1 Correspondence 



(2) 1 : 3 Correspondence 



3n 



3n+1 



3n+2 



o/ .^ Shift 
2^"^^) Register 



3n 



Va - 
Vb - 
Vc ■ 



Analog 
Switch 



Skip 



3(n+1) 



3n 



3n+1 3n+2 
SEG Output 



3(n+1) 



3n 



3n+1 3n+2 
SEG Output 



3(n+1) 



[n = -53] 



• Correspondence with product names 

SED1770DOA: Selects 160 outputs for 1) and 1:1 correspondence for 1) 
SED1771DOA: Selects 162 outputs for 1) and 1:3 correspondence for 2) 
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PAD LAYOUT 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

■ 

I 

I < 
I O 



(0,0) 



□ 
□ 
□ 
* □ 

□ 

1^ □ 
T- □ 

Q □ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



X Y 
Die size: 1 1 .27mm x 3.79mm 

Pad pitch: 0.12mm (min) 

* Metallic bump specifications 



Die thickness: 0.25mm ± 0.025mm 



Bump Size 


X Y 


PAD No. 


Bump size A 


350|imx 150iim±20|im 


23, 24, 28, 29, 30, 31 


Bump size B 


200|im X 150|im ± 20|am 


15, 16, 17, 18, 19, 20, 21, 22, 25, 26, 27, 
32, 33, 34, 35, 36, 37 


Sump size C 


95}xm X 1 SOjlm ± 20jlm 


Other than above 



(The X in X and Y of the bump size shall be the direction parallel to the scribe line.) 
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■ PAD COORDINATES 



Unit = |Lim 



Pad 


X 


Y 


Pad 


X 


Y 


Pad 


X 


Y 


Number 


Name 


Number 


Name 


Number 


Name 


1 


SEG148 


5210 


1699 


45 


SEG7 


-4490 


1699 


89 


SEG51 


-3540 


-1699 


2 


SEG149 


5090 


1699 


46 


SEG8 


-4610 


1699 


90 


SEG52 


-3420 


-1699 


3 


SEG150 


4970 


1699 


47 


SEG9 


-4730 


1699 


91 


SEG53 


-3300 


-1699 


4 


SEG151 


4850 


1699 


48 


SEG10 


-4850 


1699 


92 


SEG54 


-3180 


-1699 


5 


SEG152 


4730 


1699 


49 


SEG11 


-4970 


1699 


93 


SEG55 


-3060 


-1699 


6 


SEG153 


4610 


1699 


50 


SEG12 


-5090 


1699 


94 


SEG56 


-2940 


-1699 


7 


SEG154 


4490 


1699 


51 


SEG13 


-5210 


1699 


95 


SEG57 


-2820 


-1699 


8 


SEG155 


4370 


1699 


52 


SEG14 


-5436 


1343 


96 


SEG58 


-2700 


-1699 


9 


SEG156 


4250 


1699 


53 


SEG15 


-5436 


1223 


97 


SEG59 


-2580 


-1699 


10 


SEG157 


4130 


1699 


54 


SEG16 


-5436 


1103 


98 


SEG60 


-2460 


-1699 


11 


SEG158 


4010 


1699 


55 


SEG17 


-5436 


983 


99 


SEG61 


-2340 


-1699 


12 


SEG159 


3890 


1699 


56 


SEG18 


-5436 


863 


100 


SEG62 


-2220 


-1699 


13 


SEG160* 


3770 


1699 


57 


SEG19 


-5436 


743 


101 


SEG63 


-2100 


-1699 


14 


SEG161* 


3650 


1699 


58 


SEG20 


-5436 


623 


102 


SEG64 


-1980 


-1699 


15 


TEST1 


3400 


1699 


59 


SEG21 


-5436 


503 


103 


SEG65 


-1860 


-1699 


16 


OE 


3150 


1699 


60 


SEG22 


-5436 


383 


104 


SEG66 


-1740 


-1699 


17 


LP 


2900 


1699 


61 


SEG23 


-5436 


263 


105 


SEG67 


-1620 


-1699 


18 


XSCL 


2650 


1699 


62 


SEG24 


-5436 


143 


106 


SEG68 


-1500 


-1699 


19 


SHL 


2400 


1699 


63 


SEG25 


-5436 


23 


107 


SEG69 


-1380 


-1699 


20 


EI02 


2150 


1699 


64 


SEG26 


-5436 


-97 


108 


SEG70 


-1260 


-1699 


21 


EI01 


1900 


1699 


65 


SEG27 


-5436 


-217 


109 


SEG71 


-1140 


-1699 


22 


TEST2 


1650 


1699 


66 


SEG28 


-5436 


-337 


110 


SEG72 


-1020 


-1699 


23 


Vss 


1270 


1699 


67 


SEG29 


-5436 


-457 


111 


SEG73 


-900 


-1699 


24 


Vddh 


830 


1699 


68 


SEG30 


-5436 


-577 


112 


SEG74 


-780 


-1699 


25 


Vdi 


440 


1699 


69 


SEG31 


-5436 


-697 


113 


SEG75 


-660 


-1699 


26 


Vd2 


190 


1699 


70 


SEG32 


-5436 


-817 


114 


SEG76 


-540 


-1699 


27 


VCOM 


-60 


1699 


71 


SEG33 


-5436 


-937 


115 


SEG77 


-420 


-1699 


28 


Vss 


-450 


1699 


72 


SEG34 


-5436 


-1057 


116 


SEG78 


-300 


-1699 


29 


Vdd 


-890 


1699 


73 


SEG35 


-5436 


-1177 


117 


SEG79 


-180 


-1699 


30 


Vddh 


-1330 


1699 


74 


SEG36 


-5436 


-1297 


118 


SEG80 


-60 


-1699 


31 


Vss 


-1770 


1699 


75 


SEG37 


-5436 


-1417 


119 


SEG81 


60 


-1699 


32 


Va 


-2150 


1699 


76 


SEG38 


-5100 


-1699 


120 


SEG82 


180 


-1699 


33 


(NC) 


-2400 


1699 


77 


SEG39 


-4980 


-1699 


121 


SEG83 


300 


-1699 


34 


Vb 


-2650 


1699 


78 


SEG40 


-4860 


-1699 


122 


SEG84 


420 


-1699 


35 


(NC) 


-2900 


1699 


79 


SEG41 


-4740 


-1699 


123 


SEG85 


540 


-1699 


36 


Vc 


-3150 


1699 


80 


SEG42 


-4620 


-1699 


124 


SEG86 


660 


-1699 


37 


(NC) 


-3400 


1699 


81 


SEG43 


-4500 


-1699 


125 


SEG87 


780 


-1699 


38 


SEGO 


-3650 


1699 


82 


SEG44 


-4380 


-1699 


126 


SEG88 


900 


-1699 


39 


SEG1 


-3770 


1699 


83 


SEG45 


-4260 


-1699 


127 


SEG89 


1020 


-1699 


40 


SEG2 


-3890 


1699 


84 


SEG46 


-4140 


-1699 


128 


SEG90 


1140 


-1699 


41 


SEG3 


-4010 


1699 


85 


SEG47 


-4020 


-1699 


129 


SEG91 


1260 


-1699 


42 


SEG4 


-4130 


1699 


86 


SEG48 


-3900 


-1699 


130 


SEG92 


1380 


-1699 


43 


SEG5 


-4250 


1699 


87 


SEG49 


-3780 


-1699 


131 


SEG93 


1500 


-1699 


44 


SEG6 


-4370 


1699 


88 


SEG50 


-3660 


-1699 


132 


SEG94 


1620 


-1699 
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Pad 


Y 
A 


V 
Y 


Pad 


Y 
A 


V 
Y 


Pad 


Y 
A 


V 

Y 


Number 


Name 


Number 


Name 


Number 


Name 


133 


SEG95 


1740 


-1699 


151 


SEG113 


3900 


-1699 


169 


SEG131 


5436 


-577 


134 


SEG96 


1860 


-1699 


152 


SEG114 


4020 


-1699 


170 


SEG132 


5436 


-457 


135 


SEG97 


1980 


-1699 


153 


SEG115 


4140 


-1699 


171 


SEG133 


5436 


-337 


136 


SEG98 


2100 


-1699 


154 


SEG116 


4260 


-1699 


172 


SEG134 


5436 


-217 


137 


SEG99 


2220 


-1699 


155 


SEG117 


4380 


-1699 


173 


SEG135 


5436 


-97 


138 


SEG100 


2340 


-1699 


156 


SEG118 


4500 


-1699 


174 


SEG136 


5436 


23 


139 


SEG101 


2460 


-1699 


157 


SEG119 


4620 


-1699 


175 


SEG137 


5436 


143 


140 


SEG102 


2580 


-1699 


158 


SEG120 


4740 


-1699 


176 


SEG138 


5436 


263 


141 


SEG103 


2700 


-1699 


159 


SEG121 


4860 


-1699 


177 


SEG139 


5436 


383 


142 


SEG104 


2820 


-1699 


160 


SEG122 


4980 


-1699 


178 


SEG140 


5436 


503 


143 


SEG105 


2940 


-1699 


161 


SEG123 


5100 


-1699 


179 


SEG141 


5436 


623 


144 


SEG106 


3060 


-1699 


162 


SEG124 


5436 


-1417 


180 


SEG142 


5436 


743 


145 


SEG107 


3180 


-1699 


163 


SEG125 


5436 


-1297 


181 


SEG143 


5436 


863 


146 


SEG108 


3300 


-1699 


164 


SEG126 


5436 


-1177 


182 


SEG144 


5436 


983 


147 


SEG109 


3420 


-1699 


165 


SEG127 


5436 


-1057 


183 


SEG145 


5436 


1103 


148 


SEG110 


3540 


-1699 


166 


SEG128 


5436 


-937 


184 


SEG146 


5436 


1223 


149 


SEG111 


3660 


-1699 


167 


SEG129 


5436 


-817 


185 


SEG147 


5436 


1343 


150 


SEG112 


3780 


-1699 


168 


SEG130 


5436 


-697 











(*) SEG160 and 161 become NC in the case of SED1770Doa 
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■ EXTERNAL PACKAGE DIMENSIONS 
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CMOS LCD SEGMENT DRIVER 



■ DESCRIPTION 

The SED1 7A0T is a segment LCD driver for dot-matrix STN liquid crystal display (LCDs). It incorporates 240 
segment (column) driver outputs and is designed for use in conjunction with the SED1753 common (row) 
driver. 

Contributing to making clearer LCD picture quality, this IC employs the high-speed enable chain method and 
is slim-chip configuration which is more advantageous for miniaturization of the LCD panel. SED1 7A0T is also 
capable of low-voltage and high-speed logic operations and fits to a wide range of applications. 

■ FEATURES 

• Number of LCD drive output segments 240 

• Low voltage operation 2.7V min. 

• High duty drive 1/500 (an example) 

• Wide LCD drive voltage range +8 to +42V (Vdd = 3 to 5.5V) 

• High speed and low power consumption data transfer is possible by adoption of the 8-bit bus enable chain 
method: 

Shift clock frequencies: 30.0MHz (5V±10%) 

20.0MHz (3.0V) 
18.0MHz (2.7V) 

• Slim-chip configuration 

• Non-bias display-off function 

• Pin-selection of the output shift direction is available 

• Offset bias regulation of LCD power for respective Vddh and GND levels is possible 

• Logic operation power supply 2.7 to 5.5V 

• Shipped status TCP SED17A0T** 

• This IC is not radiation resistant 
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BLOCK DIAGRAM 



VDDHL C> 



VOL 
V2L 
V3L 
V5L 



FR Q 



DSPOF 
LP 



O240 

—Q — 



Vcc 9 ► 

GNDL 



D0~D7 C 



XSCL O >H 

EI02 6 ► 



LCD Driver 
240 Dot 



Level Shifter : 240 Bit 



Latcli : 240 Bit 



Data Register : 240 Bit 



Bidirectional Shift Register 



01 

-<>- 
1 



9 VDDHR 



VOR 
V2R 
VSR 
VSR 



GNDR 



SHL 
EI01 
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PIN DESCRIPTION 



Pin Name 



I/O 



Description 



Numbers of Pins 



01 ~ 
O240 



O 



LCD driveing segment (column) output 
The output varies at the falling edge of LP . 



240 



D0~D7 



Display data input terminals 



XSCL 



For input of the shift clock signals of the display data 
(Falling edge trigger) 



LP 



For input of the latch pulse signals of the display data 
(Falling edge trigger) 



EI01 
EI02 



I/O 



Enable I/O 

Set to I or O is determined by the SHL input level. 
The output is reset by the LP input and when 240 bit 
equivalent data are recieved, it falls to "L" automatically 



SHL 



Shift durection selection, and ElO terminal I/O control 
signal input 

When data are input to terminals DO, D1, ....D7 

in order of FO, F1 F7 first, and in the order of 

LO, L1 , outputs are as follows is as follows: 

F (First), L (Last) 



s 

H 


Output 


ElO 


L 


0240 


0239 


0238 




03 


02 


01 


EI01 


EI02 


L 


F7 


F6 


F5 




L2 


L1 


LO 





1 


H 


LO 


L1 


L2 




F5 


F6 


F7 


1 






Note: The relation between the data and segment out- 
put are determined independently from the num- 
ber of the shift clocks. 



FR 



For input of alternating current LCD drive signals 



Vcc, GNDL, 
GNDR 



Power 
supply 



Logic operation power supply : GND: V Vcc: +3, +5 V 



Vddhl, Vddhr 
Vol, Vor 
V2L, V2R 
V3L, VsR 
VSL, VsR 



Power 
supply 



LCD drive circuit power supply Vddh 



VO 



V2 



V3 



V5 



GND:OV, Vddh: 14 -42V 
Vddh >Vo>V2> 7/9 Vo 
2/9 Vo > V3 > Vs > GND 



10 



DSPOF 



For forced bias fixed input 
"L" level output is forcefully made to V5 level. 
* When using this function, comvined use with SED1703 
is not applicable 



Total 



268 
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■ FUNCTION OF EACH BLOCK 

• Enable Shift Register 

The enable shift register is a bidirectional shift 
register of which the shift direction is being se- 
lected by the SHL input and the shift register 
output is used to store data bus signals into the 
data register. 

When the enable signal is in disabled state, the 
internal clock signal and the data bus are fixed to 
"L", thus going into a power saving mode. 

When using multiple number of segment drivers, 
make cascade connection of ElO terminals of 
respective drivers to connect the ElO terminal of 
the top driver to "GND". 

Since the enable control circuit automatically 
senses completion of receiving 240 bit equivalent 
data to transfer the enable signal automatically, 
control signal of a separate control LSI is not 
needed. 



• Data Register 

This register works to make series or parallel 
conversion of data bus signals according to the 
enable shift register output. Consequently, the 
relations between the serial display data and 
segment outputs are determined independently 
from the number of shift clock inputs. 



• Latch 

It takes in the content of the data register at the 
falling edge trigger to transfer the output to the 
level shifter. 



• Level Shifter 

This is a level interface circuit to convert the 
voltage level of signals from the logic operation 
level to LCD drive level. 



• LCD Driver 

It outputs the LCD driving voltage. 



Given below are the relations between data bus 
signals, alternating current signal FR levels and 
segment output voltages. 



DSPOF 


Data Bus 
Signal 


FR 


Driver Output 
Voltage 




H 


H 


Vo 


H 


L 


Vs 


L 


H 


V2 




L 


V3 


L 






Vs 
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TIMING DIAGRAM 

In case of 1/240 Duty (an example) 



240 1 2 3 4 



239 240 1 2 3 



239 240 1 



LP 

Latch Data 
FR 



LP 



XSCL_f]_ 



_juij ^Ji_n_JT_j^ njT^ 

: x X X X :::: x x x x x::: x x x 



_mi_rL- j"^^JiJi_--- J^ji_rm_----JT 



D0toD7 30 X 1 X^X3 - X30X 1X2X3~ - X30X 1 X ^ X^ -" X 30 X 1 X" 

® @ H 



ElO® 
EIO® 

ElO® 



® to (n) stands for the cascade numbers of the driver. 
* When making high speed data transfer, it becomes necessary to secure 
a longer XSCL cycle when determining the LP pulse insertion timing in order 
to maintain the specified value of LP XSCL (tm). 



LP 



Latch Data h 



FR H 




11-^ 



DSPOF 

VO 

V2 
V3 

V5 



691 



SED17A0T 



■ ELECTRICAL CHARACTERISTICS 



• Absolute Maximum Ratings 



Parameters 


Codes 


Ratings 


Units 


Supply voltage (1 ) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


Vo, V2, V3, V5 


-0.3 to Vddh +0.3 


V 


Input voltage 


Vi 


-0.3 to Vcc +0.3 


V 


Output voltage 


Vo 


-0.3 Vcc +0.3 


V 


ElO output current 


l01 


20 


mA 


Working temperature 


Topr 


-30 to +85 


°C 


Storage temperature 


Tstg 


-55 to +100 





Note 1 : All the voltage ratings are based on GND = OV. 

Note 2: The storage temperature 1 is applicable to independent chips and the storage temperature 2 is applicable to the TCP 
modular state. 

Note 3: Vo, V2, V3 and Vs should always be in the order of Vddh > Vo > V2 > V3 > Vs > GND. 



Vcc 

GND 



5V 



42V 



Vddh 

VO 

V2 

V3 
V5 
GND 



Note 4: If the logic operation power goes into a floating state or if Vcc drops to 2.6V or below while the LCD driving power is 
being applied, the LSI may be damaged. Therefore, keep from occurrence of the aforementioned status. 
Specifically, pay close attention to the power supply sequence at times of turning the system power on and off. 
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Unless otherwise specified, GND = V5 = OV, Vcc = +5.0V + 10%, Ta = -30 to 85°C 



Pararneter 


Symbol 


Condition 


Applicable 
Pin 


Min 


TVD 


Max 


Unit 


Supply voltage (1) 


Vcc 




Vcc 


2.7 




5.5 


V 


Recommended working 
voltage 


VO 




VOL, VDDHL 


14.0 




40.0 


V 


Workable voltage 


VO 


Function only 


VOR, VDDHL 


8.0 




42.0 


V 


Supply voltage (2) 


V2 


Recommended value 


V2L, V2R 


7/9 Vo 





Vo 


V 


Supply voltage (3) 


Vs 


Recommended value 


V3L, V3R 


GND 


— 


2/9 Vo 


V 


High level input voltage 


VlH 


Vdd= 2.7~5.5V 


tlOl , EI02, FR 
D0-D7, XSCL 
SHL, LP, 
D3P0F 


0.8 Vcc 






V 


Low level input voltage 


Vl 




— 


0.2Vcc 


V 


High level output voltage 


VOH 


Vcc = 
2.7- 
5.5V 


loH = -0.6mA 


EI01, EI02 


Vcc-0.4 






V 


Low level output voltage 


Vol 


loL = 0.6mA 




— 


0.4 


V 


Input leak current 


Ili 


GND < ViN< Vcc 


D0-D7, LP, FR 
XSCL, SHL 
DSPOF 


— 


— 


2.0 


|iA 


I/O leak current 


Ili/o 


GND<ViN<GND 


EI01, EI02 


— 


— 


5.0 


^lA 


Static current 


IGND 


Vo = 14.0- 42.0V 
ViH = GND, ViL = GND 


GND 






25 


|xA 


Output resistance 


RSEG 


AVoN 
= 0.5V 
Recom- 
mended 
condition 


Vo = +36.0V, 
1/24 


OO- 
O240 






0.80 


1.1 


m 


Vo = +26.0V, 
1/20 


— 


0.85 


1.2 


In-chip deviation of output 
resistance 


ARsEG 


AVoN = 0.5V 

Vo = +36.0V, 1/24 


01- 
0240 








95 


Q 


Mean working current 
consumption (1) 


Ice 


Vcc = +5.0V, ViH = Vcc 
ViL = GND, fxscL = 5.38MHz 
fLP = 33.6KHZ, fpR = 70Hz 
input data: Checkered 
indication, no-load 


Vcc 


— 


0.75 


1.7 


mA 


Vcc = +3.0V 
Other conditons are the 
same as those when 
Vcc + 5V. 


— 


0.3 


0.9 


Mean working current 
consumption (2) 


lo 


Vo = +30.0V 
Vcc = +5.0V, V3 = +4.0V 
V2 = +26.0V, V5 = +0.0V 
Other conditions are 
the same as those in the 
Ice column 


Vo 


— 


0.25 


1.4 


mA 


Input terminal capacity 


CI 


Freq. = 1 Mhz 
Ta = 25°C 
Independent 
chips 


D0~D7, LP, FR 
XSCUSHL, DSPOF 






8 


PF 


I/O terminal capacity 


Ci/o 


EI01, EI02 






15 


pF 
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• Working Voltage Range Vcc - Vo 

The Vo voltage should be set up within the Vcc - Vo working voltage range given below. 



Vo (V) 
50 



42 
40 



30 
28 



20 



10 



Working voltage range 



2.0 2.7 3.0 



4.0 
Vcc (V) 



5.0 



6.0 
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• AC Characteristics 

o Input Timing Characteristics 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 


*2 

All timing signals are based 
on 20% and 80% of Vcc 

*1 
*3 


33 


— 


ns 


XSCL high level pulse duration 


twCH 


9 


— 


ns 


XSCL low level pulse duration 


twCL 


9 


— 


ns 


Data setup time 


tos 


5 


— 


ns 


Data hold time 


toH 


5 


— 


ns 


XSCL -> LP rise time 


tLD 


-0 


— 


ns 


LP XSCL fall time 


tLH 


25 




ns 


LP high level pulse duration 


tWLH 


15 




ns 


PR delay allowance 


tDF 


-300 


+300 


ns 


ElO setup time 


tsUE 


5 




ns 


Input signal variation time 


tr1,tf1 




50 


ns 


DSPOF signal variation time 


fr2, tf2 




100 


ns 




Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


XSCL cycle 


tc 


Vcc = 3.0 to 4.5V 


50 




ns 


*2 

All timing signals are based 
on 20% and 80% of Vcc 

*1 

*3 


55 




ns 


XSCL high level pulse duration 


twCH 


15 




ns 


XSCL low level pulse duration 


twCL 


15 




ns 


Data setup time 


tos 


10 




ns 


Data hold time 


tDH 


10 




ns 


XSCL -> LP rise time 


tLD 


-0 




ns 


LP XSCL fall time 


tLH 


30 




ns 


LP high level pulse duration 


twLH 


25 




ns 


PR delay allowance 


tDF 


-300 


+300 


ns 


ElO setup time 


tsUE 


10 




ns 


Input signal variation time 


tr,tf 




50 


ns 


DSPOF signal variation time 


fr2, tf2 




100 


ns 



Notes: *1 . The "Ivvlh" specifies the time when the LP is set at "H" and, at the same time, when XSCL is at "L", when LP is being 
input while XSCL Is at "L". 

*2. High speed operation of the shift clocks (XSCL) should only be made under a condition of tr + tf < (tc - twcL - twcH). 
*3. When the making high speed data transfer using conditions shift clocks, tr + tt of the LP signals should be up to (tc + 
twcH - tLD - twLH - tLH) at the maxImum. 
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Output Timing Characteristics 




Vcc = +5.0V ± 10%, Vo = +14.0 to +42.0V 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


Cl= 15pF 




50 


ns 


ElO output delay time 


toCL 


(ElO) 




25 


ns 


LP -> SEG output delay time 


tLSD 


Cl = 100 pF 




200 


ns 


FR -> SEG output delay time 


tPRSD 


(0 n) 




400 


ns 



Vcc = +2.7 to 4.5V, Vo = +14.0 to +28.0V 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


ElO reset time 


tER 


CL=15pF 




80 


ns 


ElO output delay time 


toCL 


(ElO) 




50 


ns 


LP -> SEG output delay time 


tLSD 


Cl= lOOpF 




400 


ns 


FR SEG output delay time 


tpRSD 


(0 n) 




800 


ns 
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A CONNECTION EXAMPLE 



XSCL 
D0~D7 



DIO 
YSCL 



LP 

FR 

DSPOF 
LD0~D7 
XSCL 



t 



SED1753(1) 
DI01 



SHL 
SEL 
DI3 



r DI02 



t 



SED1 753(2) 
DI01 



SHL 
SEL 
DI3 



DI02 



SED1 753(3) 
DI01 



SHL 
SEL 
DI3 



DI02 



SED1 753(4) 
DI01 



SHL 
SEL 
DI3 



DI02 



XSCL UDO DSPOF FR LP 
~D7 SHL 

GNDHEI01 EI02 
SED17A0(1) 



01 



120 



01 20 



01 



120 



01 20 



01 



120 



01 20 



01 



120 



01 20 



01 



240 



JVcc 

SED17A0X8 



XSCL UDO DSPOF FR LP 
~D7 SHL 

EI01 EI02 
SED17A0(8) 



O240 



01 



240 



4VCC 



O240 



O240 



GND 



640 X 3 X 480 dots 
1/240 duty 



240 



SED17A0(1) 
EI02 EI01 
SHL UDO 

XSCL ~D7 DSPOF FR LP 



GNDr 



01 O240 
SED17A0X8 



240 



01 



SED17A0(8) 
EI02 EI01 
SHL UDO 



J r— oni-UDO 
zSr I XSCL ~D7 DSPOF FR LP 
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■ TCP PIN ARRANGEMENT EXAMPLE (FOR REFERENCE) 



Vcc 
NC 

EI02 
DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 

XSCL 
DSPOF 
LP 

EI01 
FR 

SHL 




Vddhl 



VOL 
V2L 
V3L 
V5L 
GNDL 



Dany 
Dany 
Dany 
O240 
0239 
0238 
0237 



NC 
NC 
GNDR 
VSR 
V3R 
V2R 
VOR 



04 
03 
02 
01 



Dany 
Dany 
Dany 



V 



VDDHR 
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■ PACKAGE DIMENSIONS 



SED17A0T 
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1996 VI. HIGH-DUTY LCD 

DATABOOK common drivers 



GRAPHICS 
PRODUCTS 
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■ HIGH-DUTY LCD COMMON DRIVERS 



Part Number 


SED 
1190 


SED 
1191 


SED 
1610 


SED 
1630 


SED 
1631 


SED 
1632 


SED 
1633 


SED 
1634 


SED 
1635 


SED 
1651 


SED 
1733 


SED 
1741 


SED 
1743 


SED 
1753 


SED 
1755 


Discontinued? 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


Replacement 


No 


No 


No 


SED 
167x 


SED 
167x 


SED 
167x 


SED 
167x 


SED 
167x 


SED 
167x 














Resolution of commons 


64 


64 


86 


68 


100 


86 


100 


100 


100 


100 


100 


100 


160 


120 


240 


Duty Cycle 


1/64 
to 
1/128 


1/64 
to 
1/128 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/64 
to 
1/300 


1/100 

to 
1/400 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


1/100 

to 
1/500 


LCD Voltage (V) 


-14 to 
-25 


-14 to 
-25 


-12 to 
-28 


-12 to 
-28 


-12 to 
-28 


-12 to 
-28 


-12 to 
-28 


-12 to 
-28 


-8 to 
-28 


-8 to 
-28 


14 to 
40 


14 to 
42 


14 to 
40 


8 to 
42 


8 to 
42 


Supply Voltage 


5V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


3V 








X 






X 


X 


X 


X 




X 


X 


X 


X 


Data Bus (bits) 


1 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






4 
































Clock Frequency, max 
(MHz) 


2.5 


2.5 


2.0 


2.0 


2.0 


2.0 


2.0 
(5V) 
1.0 
(3V) 


2.0 
(5V) 
1.0 
(3V) 


2.0 
(5V) 
1.0 
(3V) 


2.0 
(5V) 
1.0 
(3V) 


2.5 


2.5 
(5V) 
1.25 
(3V) 


2.5 
(5V) 

V'-' * /' 

1.25 
(3V) 






Companion Chips 


1180/ 
81 


1181 


1600/ 
01 


1600/ 
01 


1600/ 
01/20 


1600 


1600 


1600 


1570, 
1600 


1648 


1722/ 
24 


1742/ 
44 


1742/ 
44 


1752/ 
58 


1756 


Panel Type 


Passive 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


MIM 
































TFT 

































(continued) 



■ HIGH-DUTY LCD COMMON DRIVERS (continued) 



Part Number 


SED 
1190 


SED 
1191 


SED 
1610 


SED 
1630 


SED 
1631 


SED 
1632 


SED 
1633 


SED 
1634 


SED 

1635 


SED 
1651 


SED 
1733 


SED 
1741 


SED 
1743 


SED 
1753 


SED 
1755 


Package 


Die 


Al 


UUA 


UUb 




UUA 


UUA 


Pin A 
UUA 


UlA 


r»H A 
UTA 


UlA 


nnA 
UUA 


UUA 














AU 










UUd 




U ID 


ni R 


R 

U 1 D 






U lb 


U 1 D 


r>nD 
UUb 








COG 






























DOA 






Pad Pitch 

im) 




190 






149 


240 


149 


149 


149 


153 


170 


108 


108 








TAB 


2 Sided 
























TOA 


TOA 


TOA 








Lead 

Pitch (jim) 


























180 








QFP 


Thin 


FOA, 

PAR 


FOB 
































Thick 


F5A, 
F5B2 


FSB 


FAA 


FOA 














FOA 














# of Pins 


80 


80 


100 


80 














128 










Page number 


705 


713 


721 


727 


733 


741 


747 


759 


771 


783 


795 


805 


819 


835 


849 



Notes: 

1 . Some packages of certain parts labeled with # are still under development. 
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CMOS LCD 64-COMMON DRIVERS 



■ DESCRIPTION 

The SED1190 is a dot matrix LCD common (row) driver for driving high-capacity LCD panel at duty cycles 
higher than 1 /64. The LSI uses two serially connected, 32-bit shift registers to hold the display data, and level 
shifter converts the TTL level 64-bit parallel data from the shift registers to levels suitable for use by the LCD 
drive circuitry. The SED1190 generates common drive signals using the voltages supplied to LCD drive 
voltages pins. 

The SED1 1 90 is used in conjunction with the SED1 1 80 (64-bit row driver) to drive a large capacity dot matrix 
LCD panel. 



FEATURES 



• Low-power CMOS technology 

• 64-bit common (row) driver 

• Display blanking 

• Duty cycle: 1/64 to 1/128 

• Daisy chain enable support 



• Wide range of LCD voltage: -14V to -25V 

• Supply voltage: 5.0V ±10% 

• Package: QFP1-80 pin (Foa) 

QFP5-80 pin (Fsa) 
DIE: Al pad chip (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1190 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 

□ 



64 



V V V 



SED1180 



64 



V V V 



SED1180 



V V V 



SED1180 



64 



64 



256SEG X 64 COM 
DUTY: 1/64 



V V V 



SED1180F 
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BLOCK DIAGRAM 





-<>- 



COM 



31 




LCD Driver 


32 bits 


Level Shifter 


32 bits 


Shift Register 


32 bits 





Voltage Control 



Shift Register 



32 bits 



Level Shifter 



32 bits 



LCD Driver 



►QDO 



COM 



I PIN CONFIGURATION 



oooooooooooooooooooooooo 
oooooooooooooooooooooooo 



DO 

VsSH 

V4 

NO 
NC 
NC 
NC 
Vi 
Vss 
Vdd 
NC 
Dl 
LAT 
INH 
FR 
YSCL 



70 



65 60 55 



50 



45 



SED1190 



Index 



o' 



35 



30 



80 



i-ocj)oor>-coLO'*cocMT-oo5ooh-coin'*co«NT-oo>oo 

COCOC\|CMCM(NCVlCMCNCJCMCM-r--i-T-T--i--i--i-T--r-T-^^ 

oooooooooooooooooooooooo 
0000000000000000000000 



□ COM39 

□ COM38 

□ COM37 

□ COM36 

□ COM35 

□ COM34 

□ COM33 

□ COM32 

□ COMO 

□ C0M1 

□ COM2 

□ COM3 

□ C0JVI4 

□ C0M5 

□ C0M6 

□ C0M7 
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Number 


Name 


Number 


Name 


Number 


Name 


Number 


Name 


1 


C0M31 


21 


COM 11 


41 


COM40 


61 


COM60 


2 


COM30 


22 


COM10 


42 


COM41 


62 


C0M61 


3 


COM29 


23 


COM 9 


43 


COM42 


63 


COM62 


4 


COM28 


24 


COM 8 


44 


COM43 


64 


COM63 


5 


COM27 


25 


COM 7 


45 


COM44 


65 


DO 


6 


COM26 


26 


COM 6 


46 


COM45 


66 


VSSH 


7 


COM25 


27 


COM 5 


47 


COM46 


67 


V4 


8 


COM24 


28 


COM 4 


48 


COM47 


68 


NC 


9 


COM23 


29 


COM 3 


49 


COM48 


69 


NC 


10 


COM22 


30 


COM 2 


50 


COM49 


70 


NC 


11 


C0M21 


31 


COM 1 


51 


COM50 


71 


NC 


12 


COM20 


32 


COM 


52 


C0M51 


72 


VI 


13 


C0M19 


33 


COM32 


53 


COM52 


73 


Vss 


14 


C0M18 


34 


COM33 


54 


COM53 


74 


Vdd 


15 


COM 17 


35 


COM34 


55 


COM54 


75 


NC 


16 


C0M16 


36 


COM35 


56 


COM55 


76 


Dl 


17 


COM 15 


37 


OOMoD 


57 


COM56 


77 


LAT 


18 


COM 14 


38 


COM37 


58 


COM57 


78 


inR 


19 


COM 13 


39 


COM38 


59 


COM58 


79 


FR 


20 


C0M12 


40 


COM39 


60 


COM59 


80 


YSCL 



NC = Not connected 



PIN DESCRIPTION 



Pin Name 



COMO to COM63 



Dl 



LAT 



DO 



YSCL 



FR 



INH 



Vdd, Vss 



VI , V4, VssH 



Function 



LCD common drive outputs 



Serial data input 



Transparent latch control input: 



LAT 


Dl 


Dl latch output 


H 


H 


H 


L 


L 


L 


X 


Dl latch 



Serial data output 



Serial data shift clock. Data is shifted through the controller on the falling 
edge of this clock 



LCD AC-drive signal input 



Active-low blanking input 



Logic power supply inputs 



LCD drive power inputs 
Vdd > VI > V4 > Vssh 



I 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


VSSH 


-28.0 to +0.3 


V 


V1. V4 


Input voltage 


Vi 


Vss -0.3 to +0.3 


V 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-55 to +125 


°C 


Soldering temperature and time 


Tsol 


260, 10 


°C,s 



Notes: 

1 . All voltages referenced to a Vdd of V. 

2. V1 and V4 must satisfy the relationship Vdd > VI , V4 > Vssh 

3. Exceeding the absolute maximum ratings can cause permanent damage to the device. Functional operation under these 
conditions is not implied. 

4. Moisture resistance of flat packages can be reduced by the soldering process. Care should be taken to avoid thermally 
stressing the package during board assembly. 
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• DC Characteristics 



(Vdd = OV, Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Rating 


Unit 


Min 


Typ 


Max 


Supply voltage (1) 


Vss 




-5.5 


-5.0 


-4.5 


V 


Supply voltage (2) 


V1 




Vssh 




Vdd 


V 


V4 




Vssh 




Vdd 


V 


VssH 


Recommended Vssh 


-25.0 




-14.0 


V 


Operable Vssh (see note) 


-25.0 




-5.0 


V 


High level input voltage 


VlH 




0.2VSS 


— 


Vdd+0.3 


V 


Low level input voltage 


ViL 




Vss-0.3 


— 


0.8VSS 


V 


High level output voltage 


VOH 


loH = -0.6 mA 


-0.4 






V 


Low level output voltage 


Vol 


lOL = 0.6 mA 






Vss+0.4 


V 


Input leakage current 


ILI 


V > Vi > Vss 




0.05 


2.0 


\iA 


Output leakage current 


ILO 


V> Vo> Vss 




0.05 


5.0 




Shift clock 


YSCL 








2.5 


MHz 


Frame signal 


FR 






1/60 




s 


Input capacitance 


Ci 


Ta = 25°C 




5.0 


8.0 


pF 


Common output on 
resistance 


RCOM 


VoH = Vdd -0.5 V 
Vol = Vssh +0.5 V 
COM bit 


Vssh = -20.0 V 




0.8 


1.0 




Vssh = -14.0 V 




0.9 


1.3 


Vssh = -9.0 V 




1.3 


2.0 


Vssh = -5.0 V 


— 


3.0 


30.0 


Quiescent current 


IQ 


SED Vssh = -25 V, Vssh = -5.5 V, 
1190 Vi = Vdd 




0.05 


30 




Operating current for 
the logic 


Iss 


FR cycle = 16.7 ms 


Vss = -5.0 V, 
ViH = Vdd, 
ViL = Vss, 
YSCL cycle = 
130 \is 

(duty 50%), All 
"H" output 
terminals are 
opened at every 
data input all 
1/128 duty. 




3.0 


8.0 


\iA 


Operating current for LCD 


ISSH 


FR cycle = 1 6.7 ms 


Vss = -4.5 V, 
Vi = -2.0 V, 
V4 = -18.0 V, 
YSCL cycle = 
130 \is 

(duty 50%), All 
"H" output 
terminals are 
opened at every 
data input of 
1/128 duty. 




3.0 


8.0 


piA 


Pull up MOS current 


-Ip 


Vss = -5.0 V, ViL = -5.0 V 
Applicable to LAT input terminals 


10.0 


25.0 


50.0 


^A 



I 



Note: Error free operation Is guaranteed in this range but the output resistance of the LCD drivers is higher than in the recommended 
operating range. It is suggested that the driver is tested with the target LCD panel to determine if performance is acceptable. 
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• AC Electrical Characteristics 
o I/O Signal Timing 



LAT 



Dl 



YSCL 



FR 



DO 




tCYL 



*0 is the data of COMO 
*63 is the data of COM63 



-^tWLTH-^ 



tDS 



tDH 



- tWLTL — ^ 



tDS-H 



xzza 

\< tCYC 



-tWCLH- 



«J tSTH 



twCLL 
^tpFR-*^ 



tDS 



tDH 



tPD 



Vdd = OV, VSS = -5.0V ± 1 0%, Ta = -20 to 75°C 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Latch pulse cycle time 


tCYL 




400 






ns 


Latch pulse "H" width 


tWLTH 




180 






ns 


Latch pulse "L" width 


tWLL 




180 






ns 


Shift clock cycle time 


tCYC 




400 






ns 


Shift clock "H" time 


tWCLH 




110 






ns 


Shift clock "L" time 


tWCLL 




110(240) 






ns 


Data setup time 


tDS 




100 (70) 






ns 


Data hold time 


tDH 




30 






ns 


Data shift timing 


tST 











ns 


Data shift hold time 


tSTH 




125 






ns 


Permissible frame signal delay 


tDFR 




-500 





500 


ns 


Input signal rise time 


tr 








* 


ns 


Input signal fall time 


tf 










ns 


Data output delay time 


tpD 


CL=15pF 


30 




170 


ns 



* tr, tf = (tCYL - twLH - twLTL) / 2 Where tf > 50ns. 
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• Common Drive 



YSCL 



FR 



COM out 



INH 



ViH = 0.2 X Vss 
ViL = 0.8 X Vss 



■ViL 



ViH 
ViL 



-tCLCD- 



tlHCD- 



tPRCD 



Vn-0.5V 
Vn +0.5V 



Vdd ,V1 

V1 , V4, VsSH 



Vdd = OV, Vss = -5.0V ± 10%, Ta = -20 to 75°C 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL - COM output delay time 


tCLCD 


VSSH = -1 4.0 to 
-25.0V 
CL=100pF 






3.0 


las 


RF - COM output delay time 


tFRCD 






3.0 


\LS 


INH - COM output delay time 


tlHCD 






3.0 


^iS 
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EXAMPLE OF APPLICATION 



(64 X 640 pixels, 1/64 duty ratio) 



LP - 
YSCL- 
YD - 
YDIS - 



Vss- 
Vdd- 
V1 - 



YSCL'"= 
LAT 
DIN 
INH< 



V2 



V3 



V4 



+ 



^5R 



+ 



+ 

C 



VsSH 

FR 

LP 

ECL, XSCL- 
DO to D3 — 



COM 



LCD PANEL 
64 X 640 Full Dot Graphic Display 



63 

63 64 - 



127 128 - 



191 



^4 



Vp D, Vss 



V2, V3 



100D 

— 



SEG 




SED1180 
1 

El EO 
FR LP 



iuiii 



7\ 



SEG 





SED1180 
2 

El EO 
FR LP 



SEG 




SED1180 
3 

El EO 
FR LP 



J 



576 639 



7\ 



63 



SEG 




SED1180 

10 

El EO 



Notes: 

1. Current limiting resistors 

2. Bypass Vss and Vssh with capacitors of at least 0.01 i^F 
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CMOS LCD 64-COMMON DRIVER 



■ DESCRIPTION 

The SED1 191 is a dot matrix LCD common (row) driver for driving liigh-capacity LCD panel at duty cycles 
higher than 1 /64. The LSI uses two serially connected, 32-bit shift registers to hold the display data, and level 
shifter converts the TTL level 64-bit parallel data from the shift registers to levels suitable for use by the LCD 
drive circuitry. The SED1191 generates common drive signals using the voltages supplied to LCD drive 
voltages pins. 

The SED1 1 91 is used in conjunction with the SED1 1 81 (64-bit row driver) to drive a large-capacity dot-matrix 
LCD panel. 



FEATURES 



• Low-power CMOS technology 

• 64-bit common (row) driver 

• Display blanking 

• Duty cycle: 1/64 to 1/128 

• Daisy chain enable support 



• Wide range of LCD voltage: -14V to -25V 

• Supply voltage: 5.0V ± 10% 

• Package: QFP1-80 pin (Fob) 

QFP5-80 pin (Fsb) 
DIE: Al pad (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1191 



DO (SERIAL DATA) 



XSCL 



LP, FR 



YSCL 



YD 



64 



V V V 



SED1181 



64 



}f }f ir 



SED1181 



64 



}f }f V 



SED1181 



256 SEG X 64 COM 
DUTY: 1/64 



V yf V 



SED1181 
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BLOCK DIAGRAM 



Dl 
INH 





-o- 



COM 



Latch 



YSCL (y 



FR 



Vss 
Vdd 
V1 
V4 
VssH 



31 

-<>- 



LCD Driver 



Level Shifter 



Shift Register 



Voltage Control 



Shift Register 



32 bits 



Level Shifter 



LCD Driver 



•-QDO 



32 



COM 



63 



PINOUT 



DO C 



VssH C 
V4 C 
NC [ 
NC C 
NC C 
NC [ 
Vi C 
Vss [ 



Vdd C 
NC C 



Dl C 
YSCL C 
INH C 
FR C 
NC C 



000000000000000000000000 
000000000000000000000000 



65 60 55 50 



45 



40 



70 



SED1191 



Index 



o' 



1 5 JO 15 



20 



25 



□ COM39 

□ COM38 



□ COM36 

□ COM35 

□ COM34 

□ COM33 

□ COM32 

□ COMO 

□ C0M1 

□ COM2 

□ COM3 

□ COM4 

□ C0M5 

□ C0M6 

□ C0M7 



i-O0>C»I^CDin'*C0CMi-OCD00f^C0m-^C00Ji-OCD00 
COCOCVICMCa{M<\JCMCJCVJCJ<Mi--i-T-T--i-T-i-T-T--i-^^ 

OOOOOOOOOOOOOOOOOOOOOOoo 
0000000000000000000000 
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Number 


Name 


Number 


Name 


Number 


Name 


Number 


Name 


1 


C0M31 


21 


C0M11 


41 


COM40 


61 


COM60 


2 


COM30 


22 


COM10 


42 


COM41 


62 


C0M61 


3 


COM29 


23 


COM 9 


43 


COM42 


63 


COM62 


4 


COM28 


24 


COM 8 


44 


COM43 


64 


COM63 


5 


COM27 


25 


COM 7 


45 


COM44 


65 


DO 


6 


COM26 


26 


COM 6 


46 


COM45 


66 


VSSH 


7 


COM25 


27 


COM 5 


47 


COM46 


67 


V4 


8 


COM24 


28 


COM4 


48 


COM47 


68 


NO 


9 


COM23 


29 


COM3 


49 


COM48 


69 


NO 


10 


COM22 


30 


COM2 


50 


COM49 


70 


NO 


11 


C0M21 


31 


COM 1 


51 


COM50 


71 


NC 


12 


COM20 


32 


COMO 


52 


COM51 


72 


VI 


13 


COM19 


33 


COM32 


53 


COM52 


73 


Vss 


14 


C0M18 


34 


COM33 


54 


COM53 


74 


Vdd 


15 


C0M17 


35 


COM34 


55 


COM54 


75 


NC 


16 


C0M16 


36 


COM35 


56 


COM55 


76 


Dl 


17 


C0M15 


37 


COM36 


57 


COM56 


77 


YSCL 


18 


COM14 


38 


COM37 


58 


COM57 


78 


iNH 


19 


C0M13 


39 


COM38 


59 


COM58 


79 


FR 


20 


COM12 


40 


COM39 


60 


COM59 


80 


NC 



■ PIN DESCRIPTION 



Pin Name 


Function 


COMO to COM63 


LCD common drive outputs 


Dl . 


Serial data input 


DO 


Serial data output 


YSCL 


Serial data shift clock. Data is shifted through the controller on the 
falling edge of this clock 


FR 


LCD AC-drive signal input 


INH 


Active-low blanking input 


Vdd, Vss 


Logic power supply inputs 


VI, V4, VssH 


LCD drive power supply inputs 
Vdd > VI > V4 > Vssh 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


VSSH 


-28.0 to +0.3 


V 


V1, V4 


Input voltage 


Vi 


Vss -0.3 to +0.3 


V 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-55 to +125 


°C 


Soldering temperature and time 


Tsol 


260, 10 


°C, s 



Notes: 

1 . All voltages referenced to a Vdd of V. 

2. VI and V4 must satisfy the relationship Vdd > VI , V4 > Vssh 

3. Exceeding the absolute maximum ratings can cause permanent damage to the device. Functional operation under these 
conditions is not implied. 

4. Moisture resistance of flat packages can be reduced by the soldering process. Care should be taken to avoid thermally 
stressing the package during board assembly. 
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• DC Characteristics 

(Vdd = OV, Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameters 


Symbol 


Condition 


Rating 


Unit 


Min 


Typ 


Max 


Supply voltage (1) 


Vss 




-5.5 


-5.0 


-4.5 


V 


Supply voltage (2) 


VI 




VSSH 


— 


Vdd 


V 


V4 




VSSH 


— 


Vdd 


V 


VSSH 




-25.0 




-14.0 


V 


High level input voltage 


VlH 




0.2xVss 




Vdd+0.3 


V 


Low level input voltage 


ViL 




Vss-0.3 


— 


0.8xVss 


V 


High level output voltage 


VOH 


lOH = -0.6 mA 


-0.4 






V 


Low level output voltage 


Vol 


lOL = 0.6 mA 




— 


Vss+0.4 


V 


Input leakage current 


ILI 


V < Vi < Vss 




0.05 


2.0 


^lA 


Output leakage current 


ILO 


V< Vo< Vss 


— 


0.05 


5.0 


|iA 


Shift clock 


YSCL 








2.5 


MHz 


Frame signal 


FR 






1/60 




Sec 


Input capacitance 


Ci 


Ta = 25°C 




5.0 


8.0 


PF 


COM output on 
resistance 


Room 


VssH = -14.0 V, VoH = Vdd-0.5 V, 
Vol = VssH+0.5 V COM./ bit 


— 


2.0 


4.0 


kQ 


Quiescent current 


IQ 


VssH = -18.0 V, Vss = -5.5 V, 
Vi = Vdd 




0.05 


30.0 


^lA 


Operating current for 
the logic 


ISSOP 


FR cycle = 130 |lis 


Vss = -5.0 V, 
VlH = Vdd, 
ViL = Vss, 
YSCL cycle = 
130 |is 

(duty 50%), All 
"H" output 
terminals are 
opened at every 
data input all 
1/128 duty. 




3.0 


8.0 


|iA 


Operating current for LCD 


ISSHOP 


FR cycle = 130|is 


Vss = -4.5 V, 
Vi =-1.8 V, 
V4 = -16.2 V, 
VssH = -18.0 V, 
YSCL cycle = 
130 [IS 

(duty 50%), All 
"H" output 
terminals are 
opened at every 
data input of 
1/128 duty. 




70 


TOO 


^lA 



Note: Error free operation is guaranteed in this range but the output resistance of the LCD drivers is higher than in the recommended 
operating range. It is suggested that the driver is tested with the target LCD panel to determine if performance is acceptable. 



717 



SED1191 



• AC Characteristics 
o I/O Signal 




Dl lOCij^^ 

DO ' ' "D<tixiyijx^y^^ 




YSCL 



tDS 



-twCLH-H 



tCYC 



*0 is the data of COMO 
*63 is the data of COM63 



iZ S.l ^i twOLL ^ 

-tf tr 



tDH 



FR 



DO 



tDFR- 



X 

-tpD 



(Vdd = OV, VSS = -5.0 V ±1 0%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Rating 


Unit 


Min 


Typ 


Max 


Shift lock cycle time 


tCYC 




500 






ns 


Shift lock "H" width 


tWCLH 




110 






ns 


Shift lock "L" width 


tWCLL 




240 






ns 


Data setup time 


tos 




70 






ns 


Data hold time 


tOH 




30 






ns 


Permissible frame signal delay 


tDFR 




-500 





500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 


Data output delay time 


tpD 


CL = 15pF 


30 




170 


ns 



Note: tr, tf = (tcYL - twin - twin) / 2 where tf > 50 ns. 
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° Common Drive 



YSCL 



FR 



COM out 



INH 




ViL 




VlH 
ViL 



tCLCD- 





tlHCD - 



tFRCD 



Vn-0.5V 
Vn +0.5V 



Vdd,V1 

V1, V4, VsSH 



ViH = 0.2 X Vss; ViL = 0.8 x Vss (Vss = -5.0 V +10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Rating 


Unit 


Min 


Typ 


Max 


YSCL-COM output delay time 


tCLCD 


VssH=-14.0to -18.0V 






3.0 


(XS 


RF-COM output delay time 


tFRCD 


Cl= 100 pF 






3.0 




INH-COM output delay time 


tlHCD 








3.0 


lis 



I 



719 



SED1191 



PAD LAYOUT 



1 80 



24 



(0,0) 



65 



□□□□□□□□□□□□□□□□ 



SED1191 



□□□□□□□□□□□□□□□□ 



25 



40 



Die size 4.80 x 4.98 mm 

Pad pitch 190 ^m (min.) 

Die thickness 400 |im 



■ PAD COORDINATES 



No. 


Name 


X 


Y 


1 


C0M31 


152 


4826 


2 


COM30 


152 


4636 


3 


COM29 


152 


4446 


4 


COM28 


152 


4255 


5 


COM27 


152 


4065 


6 


COM26 


152 


3874 


7 


COM25 


152 


3684 


8 


COM24 


152 


3494 


9 


COIVI23 


152 


3303 


10 


COM22 


152 


3113 


11 


C0M21 


152 


2922 


12 


COM20 


152 


2732 


13 


C0iVI19 


152 


2542 


14 


COM 18 


152 


2351 


15 


COM 17 


152 


2181 


16 


COM 16 


152 


1970 


17 


C0M15 


152 


1780 


18 


COM 14 


152 


1590 


19 


C0M13 


152 


1399 


20 


COM 12 


152 


1209 


21 


C0M11 


152 


1018 


22 


COMIC 


152 


828 


23 


C0M9 


152 


570 


24 


C0M8 


152 


379 


25 


C0M7 


516 


155 


26 


C0M6 


762 


155 


27 


C0M5 


1009 


155 



No. 


Name 


X 


Y 


28 


COM4 


1255 


155 


29 


COM3 


1502 


155 


30 


COM2 


1748 


155 


31 


C0M1 


1995 


155 


32 


COMO 


2241 


155 


33 


COM32 


2488 


155 


34 


COM33 


2734 


155 


35 


COM34 


2981 


155 


36 


COM35 


3227 


155 


37 


COM36 


3474 


155 


38 


COM37 


3720 


155 


39 


COM38 


3967 


155 


40 


COM39 


4213 


155 


41 


COM40 


4645 


379 


42 


C0M41 


4645 


570 


43 


COM42 


4645 


828 


44 


COM43 


4645 


1018 


45 


COM44 


4645 


1209 


46 


COM45 


4645 


1399 


47 


COM46 


4645 


1590 


48 


COM47 


4645 


1780 


49 


COM48 


4645 


1970 


50 


COM49 


4645 


2161 


51 


COM50 


4645 


2351 


52 


C0M51 


4645 


2542 


53 


COM52 


4645 


2732 


54 


COM53 


4645 


2922 
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No. 


Name 


X 


Y 


55 


COM54 


4645 


3113 


56 


COM55 


4645 


3303 


57 


COM56 


4645 


3494 


58 


COM57 


4645 


3684 


59 


COM58 


4645 


3874 


60 


COM59 


4645 


4065 


61 


COM60 


4645 


4255 


62 


C0M61 


4645 


4446 


63 


COM62 


4645 


4636 


64 


COM63 


4645 


4826 


65 


DO 


4254 


4826 


66 


VSSH 


4008 


4826 


67 


V4 


3761 


4826 


68 


NC 


3515 


4826 


69 


NC 


3268 


4826 


70 


NC 


3022 


4826 


71 


NC 


2775 


4826 


72 


VI 


2529 


4826 


73 


VSS 


2282 


4826 


74 


VDD 


2036 


4826 


75 


NC 


1789 


4826 


76 


Dl 


1543 


4826 


77 


LAT 


1296 


4826 


78 


INH 


1050 


4826 


79 


FR 


803 


4826 


80 


YSCL 


557 


4826 
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CMOS 86 ROWS LCD DRIVER 



■ DESCRIPTION 

The SED1610 is an 86 output dot matrix LCD common (row) driver for driving a liigli-capacity LCD panel at 
duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of LCD driving voltages. Due to the 
architecture of the SED1610, the LCD driving voltage VO is isolated from Vdd. This provides the ability to 
adjust the offset bias independently of Vdd. These unique features allow the SED1610 to interface with a 
variety of LCD panels. 

The SED1610 is used in conjunction with the SED1600 (80 segment driver) or the SED1601 (80 segment 
driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 86-bit common (row) driver 

• Duty cycle 1/64 to 1/300 

• Display blanking available 

• Shift clock frequency 2MHz max. 

• Ability to adjust offset bias of the LCD source from 
Vdd 



• Selectable output shift direction 

• Wide range of LCD voltage .... -12 to -28V 

• Supply voltage 5.0V ± 10% 

• Package QFP5-100 pins (Faa) 
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I PIN DESCRIPTION 



Pin name 


Functions 


COMO to 
COM 85 


LCD driving common (row) outputs. Each 
output cliangGs at {he falling edge of YSCl 


INH 


Controls all common outputs to nonselect 
level (V4 when FR = L, V1 when FR = H) 
(low active) 


YSCL 


Shift clock of serial data (falling edge 
trigger). 


DI01, DI02 


Serial transfer data I/O, which is controllec 
by SHL input. Output changes at falling 
edge of YSCL. 


SHL 


Shift direction selection and DIO pin contro 


SHL 


COM output shift direction 


DIO 


1 


2 


L 


Q5< 


Input 


Output 


R 


85 ►O 


Output 


Input 


FR 


AC signal of LCD driving outputs. 


Vdd, Vss 


Logic circuit power. Vdd: V (GND) 
Vss: -5.0 V 


VO, V1, V4, V5 


LCD driving power. V5: -12 to -28 V 

Vdd>V0>V1>V4>V5 



INH 


Contents of 
Shift Register 


FR 


COMO ~ 85 


H 


H 


LJ 

n 


V5 


(Select level) 


L 


VO 


L 


H 


V1 


(Non select level) 


L 


V4 


L 


Fixed to "L" 


H 


V1 


(Non select level) 


L 


V4 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



(Vdd = V) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


v 


Supply voltage (2) 


V5 


-30.0 to +0.3 


v 


Supply voltage (2) 


VO, V1, V4 


V5 -0.3 to +0.3 


v 


Input voltage (1) 


Vi 


Vss -0.3 to +0.3 


V 


Output voltage (1) 


Vo 


Vss -0.3 to +0.3 


V 


Output current (1) 


lo 


20 


mA 


Output current (2) 


lOSEG 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 


Soldering temperature, time 


Tsol 


260°C, 10 s (at lead) 




Allowable power dissipation 


Pd 


300 


mW 
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• DC Electrical Characteristics 

^ (Unless otherwise specified, Vdd = VO = V, Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


bymDol 


Condition 


Pin 


Min 


Typ 


Max 


1 Inil- 

unit 


Operating voltage (1) 


Vss 




Vss 


-5.5 


-0.0 


—4.5 


V 


Recommended operating voltage 
Minimum operating voltage 


V5 




V5 


-28.0 


— 


— l^.U 

-8.0 


V 


Operating voltage (2) 


VO 




VO 


-2.5 







V 


"H" input voltage 


VlH 




DI01, DI02, 
YSCL, FR, 
SHL, INH 


0.2 Vss 






V 


"L" input voltage 


ViL 








0.8VSS 


V 


"H" output voltage 


VOH 


lOH = -0.6 mA 


DI01, DI02 


-0.4 


— 




V 


"L" output voltage 


Vol 


lOL = 0.6 mA 






Vss-i-0.4 


V 


Input leakage current 


ILI 


Vss < Vi < V 


TOV./L, 

SHL,INH,FR 


— 


— 


2.0 


[lA 


Ili/o 


Vss < Vi < V 


DI01, DI02 


— 


— 


5.0 




Stand-by current 


IDDS 


V5 = -12.0 to -28.0 V 
ViH = Vdd, Vil = Vss 


Vdd 






25 


liA 












-20.0V 




— 


1.1 


1.8 




Output resistance 


RSEG 


IAVonI =0.5 V 


' V5 


-14.0V 


COMO to 




1.2 


2.0 


kQ 












-8.0V 


COM85 


— 


2.0 


4.0 




Current dissipation (1) 


ISS01 


Vss = -5.0 V, ViH = Vdd, 
ViL = Vss, fYSCL = 7.7kHz., 
Frame period = 60 Hz; 
input data: "H" every Vi28 
duty No-load 


Vss 




7 


15.0 


ILlA 


Current dissipation (2) 


ISS02 


Vss = -5.0 V, V1 = -2.0 V 
V4 = -18.0 V, V5 = -20.0 V 
All other conditions are 
same as lssoi 


V5 




7 


15.0 


^lA 


Input capacitance 


Cl 




Ta = 25°C 




YSCL, SHL, 
INH.FR 






8.0 


PF 


Ci/0 










DI01, DI02 






15.0 


PF 


• AC Characteristics 
o Input Timing 


Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL period 


tCCL 




500 






ns 


YSCL "H" pulse width 


tWCLH 




70 






ns 


YSCL "L" pulse width 


tWCLL 




330 






ns 


Data setup time 


tDS 




100 






ns 


Data hold time 


tOH 




10 






ns 


Allowable FR delay time 


tOFR 




-500 




500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 
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o Output Timing ^y^^ ^ _5 q ^ qo/^ ^ _2o jo 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


(YSCL-fall to DIO) Delay time 


tpdDOCL 


Cl= 15pF 


30 


— 


300 


ns 


(YSCL-fall to COM output) 
Delay time 


tpdCCL 


V5 = -12.0to -28.0 V 
Cl= 100pF 






3.0 


\is 


(INH to COM output) Delay time 


tpdCINH 


(FR to COM output) Delay time 


tpdCFR 






3.0 





• Timing Ciiart 
o Input Timing 



ViH = 0.2VSS 
ViL = O.SVss 



FR 

YSCL 

DI01 
DI02 



X 



tr-^ 



- twCLH -► 



^tos*- 



-tOFR 



- twCLL 



^toH-^ 



tcCL- 



-^tf 



:>(xxxxxxxxxxxxxxx x x x 



o Output Timing 



FR 



YSCL 



DI01 
DI02 



INH 



COM 



X 



ViH = 0.2VSS 
ViL = O.SVss 



tpdDOCL 



Vqh =0.2Vss 
Vol = O.SVss 



tpdCCL - 



tpdCFR 



tpdCINH 



X 



Vn - 0.5 
Vn + 0.5 
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I EXAMPLE OF APPLICATION (SED1610Faa) 



(for 200 X 640 DOT MATRIX LCD) 




200 X 640 DOT MATRIX 
LCD PANEL 



EI02(2)EI01 

_i " SHL 
O 2 

W o Q. QC 



EI02(8)EI01 
SHL 



Note: * Be sure to connect a current limiter resistor. Also, connect decoupling capacitors (0.01 ^iF) near pins 
Vss and V5 of each LSI for noise protection. 
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CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

• CMOS 68-bit Common Driver 

• High Voltage Resistant Output 

• CMOS High Voltage Resistant Process 



DESCRIPTION 



The SED1630 is a 68 output dot matrix LCD common (row) driver for driving a higli-capacity LCD panel at 
duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of LCD driving voltages. Due to the 
architecture of the SED1630, the LCD driving voltage VO is isolated from Vdd. This provides the ability to 
adjust the offset bias independently of Vdd. These unique features allow the SED1610 to interface with a 
variety of LCD panels. 

The SED1630 is used in conjunction with the SED1600 (80 segment driver) or the SED1601 (80 segment 
driver) or the SED1620 (128-bit segment driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 68-bit common (row) driver 

• Duty cycle 1/64 to 1/300 

• Display blanking available 

• Shift clock frequency 2MHz max 



• Ability to adjust offset bias of the LCD source from 
Vdd 

• Selectable output shift direction 

• Wide range of LCD voltage .... 12V to 28V 

• Supply voltage 5.0V ± 10% 

• Package QFP5-80 pins (Foa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



D0~D7 



XSCL 



LP, FR 



YSCL 



YD 



V V V 



SED1601 



SED1630 




68 COM) 








SED1630 


K 


68 COM) 





80 



V V V 



SED1601 



V V V 



SED1601 



V V V 



SED1601 



80 



320 SEGX136 COM 
DUTY: 1/136 
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BLOCK DIAGRAM 



vo 

V5 



^ ^ ^ 

o o o 
o o o 




DI01 
YSCL 



SHL 
INH 



Voltage 
Control 
Circuit 



J* 



LCD Driver 
68 bits 




•-6 DI02 



I PIN CONFIGURATION 



I PIN DESCRIPTION 



oooooooooooooooooooooooo 
oooooooooooooooooooooooo 



YSCL C 
SHL C 
VDD C 

vss c 



DI01 C 
COMO C 
C0M1 C 
COM2 C 



o 



15 20 25. 



□ COM42 

□ C0M41 

□ COM40 

□ COM39 

□ COM38 

□ COM37 

□ COM36 

□ COM35 
D COM34 

□ COM33 

□ COM32 
H C0M31 

□ COM30 
II COM29 
H COM28 

□ COM27 



2 5 5 5 5 5 2 



o6666662S222S22555555555 
OOOOOOOOOOOOOOOOOOOOOOOO 

^^ooooooooooooooooo 



Pin name 


Functions 


COMO to 
COM 67 


LCD drive common outputs. 


INH 


Active low Blanking controlled input. 


YSCL 


Data is shifted into the driver on the falling 
edge of this signal. 


DI01, DI02 


Serial data input/output pins. 
Configured by SHL. 


SHL 


Shift direction and input/output select input 


SHL 


COM output shift 
direction 


D 

1 




2 


L 


^67 


Input 


Output 


R 


67 ► 


Output 


Input 


FR 


LCD AC drive signal input. 


Vdd, Vss 


Logic power inputs 


VO, V1,V4,V5 


LCD drive power Inputs. 
Vdd>V0>V1>V4>V5 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Characteristics 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to 0.3 


V 


Supply voltage (2) 


V5 


-30.0 to 0.3 


V 


VO, V1, V4 


V5 -0.3 to 0.3 


V 


Input pin voltage 


Vi 


Vss -0.3 to 0.3 


V 


Output pin voltage 


Vo 


Vss -0.3 to 0.3 


V 


Output pin current (1) 


lo 


20 


mA 


Output pin current (2) 


lOCOM 


20 


mA 


Allowable power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to 75 


°C 


Storage temperature 


Tstg 


-65 to 150 




Soldering temperature, time 


Tsol 


260°C, 10 s 





Notes: 1 . All voltages are given relative to Vdd = V 

2. V0,V1 and V4 must satisfy the condition 
Vdd > vo > V1 > V4 > V5 

3. Exceeding the absolute maximum ratings can cause permanent damage to the device. 
Functional operation under these conditions is not implied. 

4. Moisture resistance of flat package can be reduced by the soldering process. 

Care should be taken to avoid thermally stressing the package during board assembly. 



I 
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• DC Electrical Characteristics 

(Unless otherwise specified, Vdd = VQ = V, Vss = -5.0 V + 1 0%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Pin 


Min 


Typ 


Max 


Unit 


Supply voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-4.5 


V 


Recommended operating voltage 


V5 




V5 


-2.8 


— 


-12.0 


V 


Supply voltage (3) 


VO 


Recommended value 


VO 


-2.5 


— 





V 


Supply voltage (4) 


V1 


Recommended value 


V1 


2/9.V5 


— 


Vdd 


V 


Supply voltage (5) 


V4 


Recommended value 


V4 


V5 


— 


7/9.V5 


V 


High-level input voltage 


VlH 




DI01, DI02, 
YSCL, FR, 
SHL, INH 


0.2VSS 


- — 


— ■ 


V 


Low-level input voltage 


Vil 








0.8VSS 


V 


High-level output voltage 


VOH 


lOH = -0.3 mA 


DI01, DI02 


-0.4 







V 


Low-level output voltage 


Vol 


lOL = 0.3 mA 




— 


Vss+0.4 


V 


Input, I/O leakage current 


Vli 


Vss < Vi < V 


YSCL, 
SHL,INH,FR 


— 




2.0 


fxA 


Vli/o 


Vss < Vi < V 


D101, DI02 




— 


5.0 


^lA 


Static current 


Idds 


V5 = -12.0 to -28.0 V 
ViH = Vdd, Vil = Vss 


Vdd 


— 




25 


^lA 


Output resistance 


Room 


IAVonI = 0.5V 


V5=-20.0V 


COMO to 
COM67 


VI, V4, 
output 
level 


0.40 


0.80 


ka 


V5=-14.0V 


0.50 


1.00 


V5=-8.0V 


0.60 


1.20 


V5=-20.0V 


COMO to 
COM67 


VO, V5, 
output 
level 


0.60 


1.20 


V5=-14.0V 


0.70 


1.40 


V5=-8.0V 


0.90 


1.80 


Current dissipation (1) 


lssi 


Vss = -5.0 V, VlH = Vdd, 
ViL = Vss, fYSCL=12kHZ, 
Frame frequency = 60 Hz; 
Input data: "H" every 1/200 
duty no-load 


Vss 


— 


7 


15.0 


^lA 


Current dissipation (2) 


ISS2 


Vss = -5.0 V, V1 = -2.0 V 
V4 = -18.0 V, V5 = -20.0 V 
All other conditions are 
same as lssi 


V5 




7 


15.0 


^A 


Input, I/O pin capacitance 


Ci 


Ta = 25°C 


YSCL, SHL, 
INH,FR 






8.0 


PF 


Ci/o 


DI01, DI02 






15.0 


PF 



• AC Electrical Characteristics 



o Input Timing ^^^^ ^ _5 ^ ^ ^ ^ ^^/^ ^ ^^^^^ 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL period 


tCCL 




500 






ns 


YSCL "H" pulse width 


twCLH 




70 






ns 


YSCL "L" pulse width 


twCLL 




330 






ns 


Data setup time 


tDS 




100 






ns 


Data hold time 


tDH 




10 






ns 


Allowable FR delay time 


tDFR 




-500 




500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 
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• AC Electrical Characteristics 

o Output Timing (Vss = -5.0 V ±1 0%, Ta = -20 to 75°C) 



Parameter 


Synnbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL falling edge to DIO delay 


tpdDOCL 


CL = 15pF 


30 




300 


ns 


YSCL falling edge to COM delay 


tpdCCL 


V5 = -12.0 to -28.0 V 
Cl= 100 pF 






3.0 


|as 


INH to COM delay 


tpdCINH 






3.0 


\is 


FR to COM delay 


tpdCFR 






3.0 


lis 



• Timing Chart 
o Input Timing 



FR 

YSCL 

DI01 
DI02 



ViH = 0.2VSS 
ViL = 0.8Vss 



X 



- twCLH - 



X 



-*tDS*- 



-toFR 



- twCLL 



-•tDH 



tcCL 



o Output Timing 



FR 



LP 



XSCL 



ER 
EL 



SEG output 



IpdEOLLP 



\ 



f 



f 



V|H = 0.2 Vss 

V,L=0.8Vss 



■pdEOHCL-* 



■pdSLP- 



IpdSFR- 



f 



-^tpdEOLCL-* - _ 
V VQH - U.^ Vss 

X.VoL =0.8 Vss 



Vn -0.5 
Vn +0.5 



Vn = VO, V2, V3, V5 
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EXAMPLE OF APPLICATION (SED1610aa) 



(for 200 X 640 DOT MATRIX LCD) 




200 X 640 DOT MATRIX 
LCD PANEL 



EI02(DEI01 

_i '2 SHL Kl 
O B 

CO o Q. tr 

X Q _J LL 



EI02(8)EI01 
^ " SHL 



Note: * Be sure to connect an overcurrent protection resistor. Also, connect bypass capacitors (c) (0.01 jiF) 
near pins Vss and V5 of each LSI for noise protection. 
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CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

• CMOS 100-bit Common Driver 

• High Voltage Resistant Output 

• CI\/IOS High Voltage Resistant Process 



DESCRIPTION 



The SED1 631 is a 1 00 output dot matrix LCD common (row) driver for driving a high-capacity LCD panel at 
duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of LCD driving voltages. Due to the 
architecture of the SED1631, the LCD driving voltage VO is isolated from Vdd. This provides the ability to 
adjust the offset bias independently of Vdd. These unique features allow the SED1631 to interface with a 
variety of LCD panels. 

The SED1631 is used in conjunction with the SED1600 (80 segment driver), the SED1601 (80 segment 
driver) and the SED1620 (128 segment driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 100-bit common (row) driver 

• Duty cycle 1/64 to 1/300 

• Display blanking available 

• Shift clock frequency 2MHz max 

• Ability to adjust offset bias of the LCD source from 
Vdd 



• Selectable output shift direction 

• Wide range of LCD voltage .... 12V to 28V 

• Supply voltage 5.0V ± 10% 

• Package DIE: Al pad (Doa) 

Au bump (Dob) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 



V \f V 



SED1620 



V }f }f 



SED1620 



128 



SED1631 


10^ 






SED1631 


J0^> 



V V V 



SED1620 



384 SEG X 200 COM 
DUTY: 1/200 
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BLOCK DIAGRAM 



Vdd 
Vss 



V1 
V4 



VO 
V5 



DI01 
YSCL 



SHL 
INH 



Voltage 
Control 
Circuit 



LCD Driver 
100 bits 





Level Shifter 




100 bits 






Sliift Register 




100 bits 



I PIN DESCRIPTION 



Pin Name 



I/O 



Function 



COMO to COM99 



100 to 112 
1 to 96 



LCD drive common outputs. 



INH 



98 



Active low blanking control input. 



YSCL 



100 



Data is shifted into the driver on the falling edge of this signal. 



DI01,DI02 



108, 
97 



Serial data input/output pins. Configured by SHL. 



SHL 



Shift direction and input/output select input. 



101 



SHL 


COM Data Shift Direction 


DIO 


1 


2 


L 


— ► 99 


input 


output 


H 


99 ► 


output 


input 



FR 



99 



LCD AC drive signal input. 



Vdd, Vss 



102, 103 



Logic power inputs. 



VO, VI , V4, V5 



104, 105, 
106, 107 



LCD drive power inputs. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



(Vdd = V) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to 0.3 


V 


Supply voltage (2) 


V5 


-30.0 to 0.3 


V 


Supply voltage (3) 


VO, V1, V4 


V5 -0.3 to 0.3 


V 


Input voltage 


Vi 


Vss -0.3 to 0.3 


V 


Output voltage 


Vo 


Vss -0.3 to 0.3 


V 


Output current (1) 


lo 


20 


mA 


Output current (2) 


lOCOM 


20 


mA 


Power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-20 to 75 


°G 


Storage temperature 


Tstg 


-65 to 150 





Notes: 1 . All voltages are given relative to VDD = V 

2. V0,V1 and V4 must satisfy the condition Vdd > VO > V1 > V4 > V5 

3. Exceeding the absolute maximum ratings can cause permanent damage to the device. 
Functional operation under these conditions is not implied. 

4. Moisture resistance of flat package can be reduced by the soldering process. 

Care should be taken to avoid thermally stressing the package during board assembly. 
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• DC Electrical Characteristics 

(Unless otherwise stated, Vdd = VO = OV, Vss = -5.0V ± 10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Pin 


Min 


TVD 


Max 


Unit 


wpeidting voiiage \ i ) 


\/cc 
Vob 




\/OQ 


— o.o 


— o.u 




\/ 

V 


Minimum operating voltage 


V5 




V5 


-28.0 




-12.0 


V 








-8.0 


\/ 

V 


vjperaiing voiTage [c.) 


vu 


Recommended value 


vu 






U 


V 


wperaiing voiiage 


V 1 


riecommenaea vaiue 


V1 


^^/y- VO 




\/nn 
VDD 


V 


Operating voltage (4) 


V4 


Recommended value 


V4 


V5 




7/9-V5 


V 


High level input voltage 


\/iu 
VIH 




nini ninp 
YSCL, FR, 
SHL, INH 








V 


Low level input voltage 


VIL 








U.oVSS 


V 


High level output voltage 


VOH 


lOH = -0.3 mA 


DI01, DI02 


-0.4 


— 




V 


Low level output voltage 


Vol 


lOL = 0.3 mA 






Vss+0.4 


V 


Input leakage current 


Vli 


Vss < Vi < OV 


YSCL, SHL, 
INH,FR 


— 


— 


2.0 


|LiA 


Vli/o 


Vss < Vi < OV 


DI01, DI02 






5.0 


|iA 


Stand-by current 


Idds 


V5 = -12.0 to -28.0 V 
ViH = Vdd, Vil = Vss 


Vdd 


— 





25 


|LlA 


Output resistance 


RCOM 


|AVoN| = 0.5V 


V5=-20.0V 


V1, V4 
Output level 


— 


0.40 


0.80 


kQ 


V5=-14.0V 


0.50 


1.00 


V5=-0.8V 


COMO to 
COM99 


(0.60) 


(1.20) 


V5=~20.0V 


VO, V5 
Output level 




0.60 


1.20 


V5— 14.0V 


0.70 


1.40 


V5=-8.0V 


COMO to 
COM99 


(0.90) 


(1.20) 


Current dissipation (1) 


lssi 


Vss = -5.0 V, ViH = Vdd, 
V = Vss, fYSCL=12kHz, 
Frame frequency = 60 Hz; 
Input data inverted 
bit by bit, No-load 


Vss 




7 


15.0 


jiA 


Current dissipation (2) 


ISS2 


Vss = -5.0 V, V1 =-2.0V 
V4 = ~18.0V, V5 = -20.0 V 
All other conditions are 
same as lssi 


V5 




7 


15.0 


|iA 


Input capacitance 


Ci 


Ta - 25°C 


YSCL, SHL, 
INH,FR 






8.0 


pF 


Ci/0 


DI01, DI02 






15.0 


PF 


# AC Electrical Characteristics 

o Input Timing (^33 ^ q y + ^ qo/^^ ^ _2o to 75°C) 


Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL period 


tCCL 




500 






ns 


YSCL High-level pulse width 


tWCLH 




70 






ns 


YSCL Low-level pulse width 


tWCLL 




330 






ns 


Data setup time 


tDS 




100 






ns 


Data hold time 


tDH 




10 






ns 


Allowable FR delay time 


tDFR 




-500 




500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 
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• AC Electrical Characteristics 
o Output Timing 



(Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


(YSCL-fall to DIO) Delay time 


tpdDOCL 


Cl= 15pF 


30 




300 


ns 


(YSCL-fall to COM output) Delay time 


tpdCCL 


V5 = -12.0 to -28.0 V 
Cl= lOOpF 






3.0 


p.s 


(INH to COM output) Delay time 


tpdCINH 






3.0 


lis 


(FR to COM output) Delay time 


tpdCFR 






3.0 


lis 



• Timing Chart 
o Input Timing 



FR 

YSCL 

DI01 
DI02 



X 



^ twCLH ► 



X 



^tos*- 



- toFR — ► 



- twCLL 



^toH^ 



tcCL- 



ViH = 0.2Vss 
V|L = O.SVss 



V 



mxmxmmm 



Output Timing 



FR 



YSCL 



DI01 
DI02 



INH 



COM 



X 



X 



ViH =0.2Vss 
ViL = O.SVss 



tpdDOCL 



VoH =0.2Vss 
Vol = O.SVss 



tpdCCL - 



tpdCFR 



tpdCINH 



V" Vn - 



-0.5 
0.5 
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I EXAMPLE OF APPLICATION 



(for 200 X 640 DOT MATRIX LCD) 




YSCL 
SHL 







DI01 




DI02 


FR 



o 2 



YSCL 
SHL 


(D 


DI01 




DI02 


FR 



200 X 640 DOT MATRIX 
LCD PANEL 



SEG 

--0 



EIO20EIO1 

_i " SHL 
O 2 

CO o Q. DC 
X Q -1 u- 



EI02(2)EI01 

_j " SHL 
O 3 

CO o Q. DC 
X Q _j u. 



4 


]-.. 


EI02(8 


)EI01 


dS 


SHL 






CO O 




X Q 





Note: * Be sure to connect a current limiter resistor. Also, connect decoupling capacitors (0.01 jiF) near pins 
Vss and V5 of each LSI for noise protection. 
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■ PAD LAYOUT (SED1631Doa) 





30 20 10 1 




40 

K 
E 

=L 
O 
00 

i° 50 


□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□ □ 

□ □ 

□ □ 

□ □ 

□ Y n 

□ 1^ □ 

□ T □ 

□ □ 

g (0.0) ^ ° 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


110 
100 




60 70 80 90 

\^ ^\ 20/1 

148.8|am Pitch 


Chip size 


6.03mm X 4.01 mm 


Chip thickness 


0.400mm ±0.025mm 


Pad Size 


108mm X 110mm 
(X) (Y) 



Pad 






Pad 






Pad 








Name 


... 

(|j,m) 


■■ 

(|xm) 


— 


Name 


(|im) 


(|a,m) 


— 


Name 


- ■ 

(|j,m) 






^^^^ 








OUM4o 






_77_ 


C0M81 






— 


C0M6 




-— — 



















3 


C0M7 


2306" 
— — 




41 


COM45 


"2847 


~924~ 
— — 


79 


COM83 


~670~ 
— — 


"1839 




COM8 








OUM4b 


~2847 






COM84 






— 


^'^^^ 


— — 







COM47 


— — 







COM85 




— — — 


6 


COM 10 


-J— 
— — — 


~1839~ 


_44_ 


OUIvi4o 


~2847 


~420~ 


82 


COM86 


Tri6~ 

— — 


""1839 


7 


C0M1 1 






_45_ 


COM49 


-— — 


— - — 


83 


COM87 








-5- 


^^"^^^ 










COM50 




— ^ 




L/UMOO 






9 


C0M13 








C0M51 


~28i7" 




_§L 


UUMoy 


— — 




10 


C0IVI14 


_ 


— — — 


48 


COM52 


"2847" 


-— — 


86 


COM90 


— — 
— — 




1 1 


COM 15 


— — 




_49_ 


COM53 








C0M91 








COM 16 




— 


_50_ 


COM54 


"2847 


— — — 




C0M92 


— — 




13 


COM 17 


— — - 


— — — 
-— — - 


51 


COM55 


~2847 




89 


COM93 


— — — 




Ji_ 


COM 18 


-— — 






COM56 


~2847 






r^r\tiAaA 
L'VJiviy4 








COM 19 


-g— 


— — 




COM57 


—2847 


~T092 






2455" 




16 


COM20 


"372" 


-J— - 
— — — - 


54 


COM58 




liio 


92 


COM96 


"2604~ 


"1839 






~223~ 




_55_ 






~1428 






"2847~ 


"~1596^ 






74 


"1839" 




OUMbU 


—2847 


—1596 




UUMao 


2847 


-1428 


19 


COM23 


_zli_ 


-— — 

39_ 


57 


C0M61 


22604_ 




95 


COM99 


.2847_ 




_20_ 


COM24 








OUMbid; 






_96_ 


^"^^ 






_£L 


COM25 






_59_ 


OUIvlbo 






_§Z. 


"^'^ 






22 


COM26 




^1839~ 


60 


COM64 


~2158 




98 


FR 


— — 


— — — 


23 


COM27 




— 




COM65 






99 




— — 
— — 




24 


COM28 






62 


L/UMbb 






122 






— — — - 


25 


COM29 




— 


63 


COM67 


^- 








— 


_Z 


26 


COM30 


— 

-III16 




_!839_ 


64 


COM68 


I 


— 

^^^^^^ 


— 

102 


Vss 




_ 


— 


27 


C0M31 


ll265 


_1§2L 


65 


COM69 


2I414 


-2839^ 


103 


VO 







28 


COM 32 






66 


COM70 















29 


COM33 


~1562 


~1839" 


67 


C0M71 


~lfll 


"1839 


105 


V4 


2847~ 


"~420~ 


30 


COM34 


-1711 


1839 


68 


COM72 


-967 


-1839 


106 


V5 


2847 


588 


31 


COM35 


-1860 


1839 


69 


COM73 


-818 


-1839 


107 


DI01 


2847 


756 


32 


COM36 


-2009 


1839 


70 


COM74 


-670 


-1839 


108 


COMO 


2847 


924 


33 


COM37 


-2158 


1839 


71 


COM75 


-521 


-1839 


109 


C0M1 


2847 


1092 


34 


COM38 


-2306 


1839 


72 


COM76 


-372 


-1839 


110 


COM2 


2847 


1260 


35 


COM39 


-2455 


1839 


73 


COM77 


-223 


-1839 


111 


COM3 


2847 


1428 


36 


COM40 


-2604 


1839 


74 


COM78 


-74 


-1839 


112 


COM4 


2847 


1596 


37 


C0M41 


-2847 


1596 


75 


COM79 


74 


-1839 










38 


COM42 


-2847 


1428 


76 


COM80 


223 


-1839 
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■ PAD LAYOUT (SED1 631 Dob) 





30 20 10 1 




40 

:§ 

a. 

E 

1 50 


□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□ □ 

□ □ 

□ □ 

□ □ 

□ V □ 

□ ' □ 

□ t 2 a 

□ a> a 

g (0,0) 

□ ■ □ 

□ □ 

□ □ 

□ □ 

□ □ 


110 
100 




60 70 80 90 

^ 20/1 

148.8^lm Pitch 


Chip size 


6.03mm X 4.01 mm 


Gliip thickness 


0.525mm ±0.025mm 


Bump size 


1 1 7|Lim X 1 05fxm ±20^m 


Bump height 


20mm + 10/5|a,m 



Pad 






Pad 






Pad 






No. 


Name 


((Am) 


(fim) 




Name 


(^m) 


((im) 


_Na 


Name 


{|i.m) 


(|Am) 


1 


C0I\^5 


_2604_ 


1834_ 


— 

39 


COM43 






77 


C0M81 








^^^^ 




iHr 


_40_ 


COM44 












"1I34 


3 


C0iV17 






41 


COM45 






79 


OOM83 


"675" 


— — — - 


4 


COM8 






42 


COM46 




— - — 


80 


C0M84 






5 


C0IVI9 


— 


-— 


43 


COM47 


~ 






COM85 






6 


COM 10 






44 


COM48 






82 


COM86 


r—— 




7 


COM 11 




1711 




1834 


45 


COM49 


— a — 
^2842 




_252_ 


83 


COM87 


1 

_1265_ 


— ^ 


8 


COM 12 


1562 


1834 


46 


COM50 


—2842 


84 


84 


COM88 


J414_ 


-1834 


9 


COM 13 


U14_ 


_!^^ 


47 


C0M51 


-2842_ 


_-84_ 


85 


COM89 




-1834_ 


10 


COM 14 


_1265_ 


J834_ 


48 


COM52 


;;;2842 




86 


COM90 


HIL 




1 1 


COM 15 


nil 


JQ3A_ 


49 


COM53 






87 


C0M91 






12 


COM 16 






50 


COM54 




— 


88 


COM92 






13 


COM 17 


— - — 




51 


COM55 






89 


COM93 






14 


COM 18 


— 

j670_ 


— — — 


52 


COM56 






90 


COM94 






15 


COM 19 


_2 




53 


COM57 






91 


COM95 






16 


COM20 


_372_ 




54 


COM58 





- 


92 


COM96 





— 


17 


C0M21 






55 


COM59 


— — 




93 


COM97 






18 


COM22 






56 


COM60 






94 


COM98 






19 


COM23 





_ 


57 


C0M61 




— — — 


95 


COM99 






20 


COM24 


—223 


1834 


58 


COM62 


—2455 


— 1 834 


96 


DI02 


2842_ 


-1092 


21 


COM25 




J834_ 


59 


COM63 


-2306_ 


-1834 


97 


INH 


_° 


^2 


22 


COM26 






60 


COM64 


l2158_ 


2^834 


98 


FR 


2842_ 


_zI§L 


23 


COM27 


-670_ 




61 


COM65 






99 


YSCL 






24 


COM28 






62 


COM66 






100 


SHL 






25 


COM29 


—967 




1834 


63 


COM67 




-1711_ 




— 1 834 


101 


Vdd 




2842_ 





26 


COM30 


-1116 


1834 


64 


COM68 


—1562 


—1834 


102 


VSS 


2842 




27 


C0M31 


-1265 


1834 


65 


COM69 


-1414 


— 1 834 


103 


VO 


2842 


84 


28 


COM32 


-1414 


1834 


66 


COM70 


-1265 


-1834 


104 


VI 


2842 


252 




OVJIVlOO 






















30 


COM34 


-1711 


1834 


68 


COM72 


—967 


— 1 834 


106 


V5 


2842 


588 


31 


COM35 


-1860 


1834 


69 


COM73 


-818 


-1834 


107 


DI01 


2842 


756 


32 


COM36 


-2009 


1834 


70 


COM74 


-670 


-1834 


108 


COMO 


2842 


924 


33 


COM37 


-2158 


1834 


71 


COM75 


-521 


-1834 


109 


C0M1 


2842 


1092 


34 


COM38 


-2306 


1834 


72 


COM76 


-372 


-1834 


110 


COM2 


2842 


1260 


35 


COM39 


-2455 


1834 


73 


COM77 


-223 


-1834 


111 


COM3 


2842 


1428 


36 


COM40 


-2604 


1834 


74 


COM78 


-74 


-1834 


112 


COM4 


2842 


1596 


37 


C0M41 


-2842 


1596 


75 


COM79 


74 


-1834 










38 


COM42 


-2842 


1428 


76 


COM80 


223 


-1834 
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CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

• CMOS 86-bit Common Driver 

• High Voltage Resistant Output 

• Max 1/300 in Display Duty 

• CMOS High Voltage Resistant Process 



DESCRIPTION 



The SED1 632 is an 86 output dot matrix LCD common (row) driver for driving a high-capacity LCD panel at 
duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of LCD driving voltages. Due to the 
architecture of the SED1632, the LCD driving power is isolated from Vdd. This provides the ability to adjust 
the offset bias independently of Vdd. These unique features allow the SED1 632 to interface with a variety of 
LCD panels. 

The SED1632 is used in conjunction with the SED1600 (80 segment driver), the SED1601 (80 segment 
driver) and the SED1620 (128 segment driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 86-bit common (row) driver 

• Duty cycle 1/64 to 1/300 

• Display blanking available 

• Shift clock frequency 2MHz max 

® Ability to adjust offset bias of the LCD source from 
Vdd 



• Selectable output shift direction 

• Wide range of LCD voltage .... -12 to -28V 

• Supply voltage 5.0V ± 10% 

• Package DIE: Al pad (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1632 



SED1632 



DO - D3 



XSCL 



LP, FR 



YSCL 



YD 

□ 



V V V 



SED1600 



V \f V 



SED1600 



86 



86 



80 



80 



128 SEGx128 COM 
DUTY: 1/128 
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■ BLOCK DIAGRAM 



o o 
o o 



Vdd 




FR a 



DI01 
YSCL 



SHL 
INH 



Voltage 
Control 



LCD Driver 
86-blt 



Level Shifter 
86-bit 





Shift Register 
86-bit 


■ 









I PIN DESCRIPTION 



Pin Name 



Function 



COMO to COM85 



LCD driving connmon (row) outputs. 

Each output ciianges at tlie falling edge of YSCL. 



INH 



Controls all common outputs to nonselect level (V4 when FR = L, V1 when 
FR = H) (low active). Contents of shift register are cleared. 



YSCL 



Shift clock of serial data (falling edge trigger). 



DI01,DI02 



Serial transfer data I/O, which is controlled by SHL input. Output changes 
at falling edge of YSCL. 



SHL 



Shift direction selection and DIO pin control. 



SHL 


COM Data Shift Direction 


DIO 


1 


2 


L 


85 < 


Input 


Output 


H 


85 ► 


Output 


Input 



FR 



AC signal of LCD driving outputs. 



Vdd, Vss 



Logic circuit power. 



Vdd: OV (GND) 
Vss: -5.0 V 



VO, V1, V4, V5 



LCD driving power. 



V5: -12 to -28V 

Vdd > VO > V1 > V4 > V5 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 

(Vdd = V) 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vss 


-7.0 to +0.3 


V 


Supply voltage (2) 


V5 


-30.0 to +0.3 


V 


Supply voltage (2) 


VO, V1, V4 


V5 -0.3 to +0.3 


V 


Input voltage (1) 


Vi 


Vss -0.3 to +0.3 


V 


Output voltage (1 ) 


Vo 


Vss -0.3 to +0.3 


V 


Output current (1) 


lo 


20 


mA 


Output current (2) 


lOSEG 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 


Soldering temperature, time 


Tsol 


260°C. 10s (at lead) 




Allowable power dissipation 


Pd 


300 


mW 



Notes: 1 . VO, VI and V4 must always satisfy the condition Vdd > VO > VI > V4 > V5. 

2. If the power supply for the logic circuit is floated while the liquid crystal driving power supply is applied, 
the LSI can be irreparably damaged. Be especially careful when the system power is being turned on 
or off. 
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> DC EiectricaS Characteristics 

(Unless otherwise specified, Vdd = VO = 



V, Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 



Symbol 



Condition 



Pin 



Min 



Typ 



Max 



Operating voltage (1) 



Vss 



Vss 



-5.5 



-5.0 



-4.5 



Recommended operating voltage 
Minimum operating voltage 



V5 



V5 



-28.0 



-12.0 
-8.0 



Operating voltage (2) 



VO 



Recommended value 



VO 



-2.5 



Operating voltage (4) 



VI 



Recommended value 



VI 



2/9.V5 



Vdd 



Operating voltage (5) 



V4 



Recommended value 



V4 



V5 



7/9.V5 



'H" input voltage 



'L" input voltage 



VlH 



ViL 



DI01, DI02, 
YSCL, FR, 
SHL, INH 



0.2VSS 



0.8VSS 



'H" output voltage 



"L" level output voltage 



VOH 



lOH = -0.3 mA 



-0.4 



Vol 



lOL = 0.3 mA 



Vss+0.4 



Input leakage current 



ILI 



Vss < Vi < V 



YSCL, SHL, 
INH.FR 



2.0 



ILI/O 



Vss < Vi < V 



DI01, DI02 



5.0 



stand-by current 



Idds 



V5 = -12.0 to -28.0 V 



ViH = Vdd, Vil = Vss 




V5=-20.0V 


VI, 


lAVoN 1 


V5=-14.0V 


V4 


= 0.5 V 


V5=-20.0V 


VO, 




V5=-14.0V 


V5 



Vdd 



25 



Output resistance 



RSEG 



0.40 



0.80 



COMO to 
COM85 



0.50 



1.00 



0.60 



1.20 



0.70 



1.40 



Current dissipation (1) 



ISS01 



Vss = -5.0 V, ViH = Vdd, 
Vil = Vss, fYscL = l2kHz, 
Frame period = 60 Hz; 
Input data: "H" every 
1/200 duty No-load 



Vss 



15.0 



Current dissipation (2) 



ISS02 



Vss = -5.0 V, VI = -2.0 V 
V4 = -18.0 V, V5 = -20.0 V 
All other conditions are 
same as lssoi 



V5 



15.0 



Input capacitance 



Ci 



Ta = 25°C 



YSCL, SHL, 
INH.FR 



8.0 



Ci/o 



DI01,DI02 



15.0 



• AC Characteristics 
o Input Timing 



(Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL period 


tCCL 




500 






ns 


YSCL "H" pulse width 


tWCLH 




70 






ns 


YSCL "L" pulse width 


tWCLL 




330 






ns 


Data setup time 


tDS 




100 






ns 


Data hold time 


tDH 




10 






ns 


Allowable FR delay time 


tDFR 




-500 




500 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 
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o Output Timing 



(Vss = -5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


TvD 


Max 


Unit 


(YSCL-fall to DIO) Delay time 


tpdDOCL 


Cl= 15pF 


30 




300 


ns 


(YSCL-fall to COM output) Delay time 


tpdCCL 


V5 = -12.0 to -28.0 V 
Cl=100 pF 






3.0 


lis 


(INH to COM output) Delay time 


tpdCINH 


(FR to COM output) Delay time 


tpdCFR 






3.0 


|IS 



• Timing Chart 
o Input Timing 



ViH = 0.2VSS 
ViL = O.BVss 



FR 

YSCL 

DI01 
DI02 



^ twCLH - 



- toFR 



- twCLL 



tcCL- 



m m- \mmmmtM 



Output Timing 



FR 



YSCL 



DI01 
DI02 



INH 



COM 
outputs 



X 



X 



ViH =0.2Vss 
ViL = 0.8VSS 



tpdDOCL 



Vqh =0.2Vss 
Vol = 0.8Vss 



■ tpdCCL - 



tpdCFR 



tpdCINH 



X 



Vn - 0.5 
Vn + 0.5 
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I EXAMPLE OF APPLICATION 



(for 200 X 640 DOT MATRIX LCD) 




YSCL 
SHL 




(1) 


DI01 




DI02 


FR 



SHL 
DI01 

DI02 FR 



YSCL 
SHL 


(3) 


DI01 




DI02 


FR 



200 X 640 DOT MATRIX 
LCD PANEL 



Vdd 



SEG 

--0 



EIO20EIO1 

_i <^ SHL 

CO o Q. £E 
X Q _J LL 



EI02(2)EI01 

_i " SHL 
O S 

CO o Q. CC 

X a ■ ■■ 



EI02(8)EI01 

_i " SHL 

O S 

CO o Q. DC 

X Q -i ■■ 



Note: * Be sure to connect a current limiter resistor. Also, connect decoupling capacitors (0.01 jiiF) near pins 
Vss and V5 of each LSI for noise protection. 



I PAD LAYOUT 




Chip size 



Chip thickness 



Pad surface area 



6.03mm X 4.01 mm 



0.400mm ±0.025mm 



100mm X 100mm 



Pad 


X 


Y 


Pad 


X 


Y 


Pad 


X 


Y 


No. 


Name 


(|im) 


(|xm) 


No. 


Name 


(^m) 


(nm) 


No. 


Name 


(^m) 


(|xm) 


1 


COM2 


-2852 


-1844 


35 


COM36 


2852 


-944 


69 


COM69 


-593 


1844 


2 


COM3 


-2612 


-1844 


36 


COM37 


2852 


-764 


70 


COM70 


-762 


1844 


3 


COM4 


-2382 


-1844 


37 


COM38 


2852 


-594 


71 


C0M71 


-932 


1844 


4 


C0M5 


-2162 


-1844 


38 


COM39 


2852 


-425 


72 


COM72 


-1112 


1844 


5 


C0M6 


-1942 


-1844 


39 


COM40 


2852 


-255 


73 


COM73 


-1292 


1844 


6 


C0M7 


-1742 


-1844 


40 


COM41 


2852 


-86 


74 


COM74 


-1472 


1844 


7 


COM8 


-1542 


-1844 


41 


COM42 


2852 


86 


75 


COM75 


-1652 


1844 


8 


C0M9 


-1342 


-1844 


42 


COM43 


2852 


255 


76 


COM76 


-1832 


1844 


9 


COM 10 


-1142 


-1844 


43 


COM44 


2852 


425 


77 


COM77 


-2012 


1844 


10 


COM 11 


-962 


-1844 


44 


COM45 


2852 


594 


78 


COM78 


-2212 


1844 


11 


COM 12 


-782 


-1844 


45 


COM46 


2852 


764 


79 


COM79 


-2412 


1844 


12 


COM 13 


-602 


-1844 


46 


COM47 


2852 


944 


80 


COM80 


-2632 


1844 


13 


COM 14 


-^22 


-1844 


47 


COM48 


2852 


1124 


81 


C0M81 


-2852 


1844 


14 


COM 15 


-252 


-1844 


48 


COM49 


2852 


1304 


82 


COM82 


-2852 


1666 


15 


COM 16 


-82 


-1844 


49 


COM50 


2852 


1484 


83 


COM83 


-2852 


1489 


16 


COM 17 


82 


-1844 


50 


NC 


2852 


1664 


84 


COM84 


-2852 


1313 


17 


C0M18 


252 


-1844 


51 


C0M51 


2852 


1844 


85 


COM85 


-2852 


1137 


18 


C0M19 


422 


-1844 


52 


COM52 


2612 


1844 


86 


DI02 


-2852 


961 


19 


COM20 


602 


-1844 


53 


COM53 


2382 


1844 


87 


INH 


-2852 


794 


20 


C0M21 


782 


-1844 


54 


COM54 


2162 


1844 


88 


FR 


-2852 


628 


21 


COM22 


962 


-1844 


55 


COM55 


1942 


1844 


89 


YSCL 


-2852 


462 


22 


COM23 


1142 


-1844 


56 


COM56 


1742 


1844 


90 


SHL 


-2852 


295 


23 


COM24 


1342 


-1844 


57 


COM57 


1542 


1844 


91 


Vdd 


-2852 


129 


24 


COM25 


1542 


-1844 


58 


COM58 


1342 


1844 


92 


Vss 


-2852 


-38 


25 


COM26 


1742 


-1844 


59 


COM59 


1142 


1844 


93 


VO 


-2852 


-425 


26 


COM27 


1942 


-1844 


60 


COM60 


962 


1844 


94 


VI 


-2852 


-594 


27 


COM28 


2162 


-1844 


61 


COM61 


782 


1844 


95 


V4 


-2852 


-764 


28 


COM29 


2382 


-1844 


62 


COM62 


602 


1844 


96 


V5 


-2852 


-944 


29 


COM30 


2612 


-1844 


63 


COM63 


422 


1844 


97 


DI01 


-2852 


-1124 


30 


C0M31 


2852 


-1844 


64 


COM64 


252 


1844 


98 


COMO 


-2852 


-1304 


31 


COM32 


2852 


-1664 


65 


COM65 


84 


1844 


99 


COM1 


-2852 


-1484 


32 


COM33 


2852 


-1484 


66 


COM66 


-84 


1844 


100 


NC 


-2852 


-1664 


33 


COM34 


2852 


-1304 


67 


COM67 


-254 


1844 










34 


COM35 


2852 


-1124 


68 


COM68 


-423 


1844 
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LOW-POWER 100-BIT LCD COMMON DRIVER 



DESCRIPTION 

The SED1633 is a 100-output dot matrix LCD common (row) driver for driving liigh-capacity LCD panels at 
duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of LCD driving voltages, and has its 
maximum drive voltage, VO, isolated from Vdd for flexibility of bias voltage generation. 

The SED1633 is used in conjunction with the SED1648 (80-output segment driver) or the SED1600 (80-bit 
segment driver) to drive a large-capacity dot matrix LCD panel). 



FEATURES 

• Low-power CMOS technology 

• 100-bit (50 X 2 structure) common (row) driver 

• Duty cycle 1/64 to 1/300 

• Low output impedance 500O typ (VI , V4 level) 

700Q typ (VO, V5 level) 

• Duty cycle 1/100 to 1/300 

• Ability to adjust offset bias of the LCD relative to 
Vdd 



• Non-biased display off function 

• Pin selection of the output shift direction 

• LCD voltage -8 to -28V 

• Supply voltage 2.7 to 5.5V 

• Package Al pad (Dia) 

Au bump (Dib) 



SYSTEM BLOCK DIAGRAM 



LCD 

CONTR 



SED1633 



DO - D3 



XSCL 



LP, FR 



YSCL 



YD 



V V V 



SED1648 



100 



SED1633 



100 



V V }f 



SED1648 



160x200 dots 
DUTY: 1/200 
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BLOCK DIAGRAM 



Vdd 
Vss 

V1 
V4 

VO 
V5 

FR ^ 



DM 
YSCL 

SEL 
DI3 



O -I- CM 

ooo 
ooo 



Q-Q-Q 
III 



Voltage 
Control 
Circuit 



O 

o 

-Q- 

l 



LCD Driver 
100 bit 




Level Shifter 
100 bit 



Shift Register 
50 X 2 bits 



►9 DO 
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■ BLOCK DESCRIPTION 
• Shift Register 

This is a bidirectional shift register for common data transmission. 



• Shift Direction 



SED1633 


COM ^ COM 99 




SED1634 


COM 99 ^ COM 


Reference 



• Level Shifter 

This is a level interface circuit for shifting the signal voltage from the logic system level to the LCD driver 
system level. 



• LCD Drivers and Voltage Controller Circuit 

Outputs the LCD driver voltage. 

The relationships between the content of the shift register, the alternating signal FR, and the common output 
voltage are as shown in the table below: 



Contents of 
Shift Register 


FR 


COM Output Voltage 


H 


H 


V5 


Select level 


L 


VO 


L 


H 


V1 


Non-select level 


L 


V4 



■ PIN DESCRIPTION 



Pin Name 



I/O 



Function 



COMO- 
COM99 



LCD driver common (row) output 

Changes on the falling edge of the YSCL signal. 



DM, DI3 



Serial data input for the 100 bit shift register. DI3 is the intermediate shift 
input. (When DI3 is unused, tie it to Vdd or Vss.) 



YSCL 



Serial data shift clock input. Scanning data is shifted at the falling edge. 



FR 



I 



LCD driver output AC signal input 



Vdd, Vss 



Power 



Power source for logic. Vdd: OV (GND). Vss: -5.0V 



VO, V1, 
V4, V5 



Power 



Power source for LCD driver. V5: -12 to -28 V 
Vdd > VO > VI > V4 > V5 



SEL 



Shift Register Operating Configuration Selection: 



SEL 


Shift Register Configuration 


DI3 


H 


50x2 


Input 


L 


100x1 


H/L 



DO 



Shift register data output. 

The output changes with the falling edge of the YSCL signal. 



Total: 112 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Power voltage (1) 


Vss 


-7.0 to +0.3 


V 


Power voltage (2) 


V5 


-30.0 to +0.3 


V 


Power voltage (3) 


VO. V1, V4 


V5 - 0.3 to + 0.3 


V 


Input voltage 


VI 


Vss - 0.3 to + 0.3 


V 


Output voltage 


VO 


Vss - 0.3 to + 0.3 


V 


Output current (1) 


10 


20 


mA 


Output current (2) 


lOCOM 


20 


mA 


Operating temperature 


Topr 


-40 to +85 


°C 


Storage temperature 


Tstg 


-65 to +150 


°C 



Notes: *1 . The voltages are all relative to Vdd = OV. 

*2. Ensure that the relationship between VO, V1 , and V4 is always as follows: Vdd > VO > V1 > V4 > V5. 

*3. The LSI may be permanently damaged if the logic system power is floating or Vss is less than or equal to -2.6V when 

power is applied to the LC drive circuit system. Special caution must be paid to the power sequences when turning 

the power on and off. 
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• DC Electrical Characteristics Unless otherwise specified, Vdd = VO = OV, 

Vss = -5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Applicable Pins 


Min 


Typ 


Max 


Unit 


Power voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended operating 
voltage 


V5 




V5 


-28.0 


— 


-12.0 


V 


Possible operating 
voltage 


V5 


Function 


V5 


— 


— 


-8.0 


V 


Power voltage (2) 


VO 


Recommended value 


VO 


-2.5 







V 


Power voltage (3) 
Power voltage (4) 


V1 
V4 


Recommended value 


VI 
V4 


2/9 X V5 
V5 


— 


Vdd 
7/9 X V5 


V 


High-level input voltage 


VlH 


Vss = -2.7 to -5.5V 


DM, YSCL, 


0.2 X Vss 






V 


Low-level input voltage 


ViL 






SEL, DI3, FR 




— 


0.8 X Vss 


V 


High-level output voltage 


VOH 


loH = -0.3mA 
loH = -0.2mA 
(Vss = -2.7 to -4.5V) 


DO 


-0.4 


— 


— 


V 


Low-level output voltage 


Vol 


loL = 0.3mA 
loL = 0.2mA 
(Vss = -2.7 to -4.5V) 










Vss + 0.4 


V 


Input leakage current 


Ili 


Vss < ViN < OV 


YSCL, SEL, 
DI3, FR 






2.0 


uA 


I/O leakage current 


ILO 


Vss < ViN < OV 


DM, DO 


— 




5.0 




Static current 


Idds 


V5 = -12.0 to -28.0V 
ViH = Vdd, Vil = Vss 


Vdd 







25 


HA 


Output resistance 


RCOM 


AlVoNi 
= 0.5V 


V5 = -20.0V 
V5 = -14.0V 
*(V5 = -8.0V) 


When 
output- 
ting the 
V1, V4 

levels 


COMO 
C0M99 




0.40 
0.50 
(0.60) 


0.80 
1.00 
(1.20) 


KQ 








V5 = -20.0V 
V5 = -14.0V 
*(V5 = -8.0V) 


When 
output- 
ting the 
VO, V5 

levels 


*Refer- 
ence 
value 


— 


0.60 
0.70 
(0.90) 


1.20 
1.40 
(1.80) 




Average operating 
current consumption (1) 


ISS1 


Vss = -5.0V, ViH = Vdd, 
Vil = Vss, fYSCL=12KHz, 
Frame frequency = 
eOKHz, Input data: 1/200, 
"H" is without load on 
each duty cycle 
Vss = -3.0V; other 
parameters are identical 


Vss 




7 
5 


15 
in 

1 u 




Average operating 
current consumption (2) 


ISS2 


Vss = -5.0V, VI = -2.0V, 
V4 = -18.0V, 
V5 = -20.0V; other 
parameters are the 
same as for lssi 


V5 




7 


15 


HA 


Input terminal capacitance 


Ci 


Ta = 25°C 


YSCL, SEL, 
DI3, FR 






8 


PF 


I/O terminal capacitance 


Ci/o 






DM, DO 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 



V,H = 0.2VSS 
ViL = O.SVss 




Vss = -5.0 ± 1 0%, Ta = -40 to 85X 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 


YSCL frequency 


tCCL 




500 




ns 


YSCL high-level pulse width 


tWCLH 




70 




ns 


YSCL low-level pulse width 


tWCLL 




330 




ns 


Data setup time 


tDS 




100 




ns 


Data hold time 


tDH 




10 




ns 


Allowable FR delay 


tDFR 




-500 


500 


ns 



Vss = -2.7 to -4.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 


YSCL frequency 


tCCL 




1000 




ns 


YSCL high-level pulse width 


tWCLH 




160 




ns 


YSCL low-level pulse width 


tWCLL 




330 




ns 


Data setup time 


tDS 




200 




ns 


Data hold time 


tDH 




10 




ns 


Allowable FR delay 


tDFR 




-500 


500 


ns 



752 



SED1633 



o Output Timing Characteristics 



FR 



YSCL 



DO 



X 



J 



ViH =0.2Vss 
ViL = 0.8VSS 



- tpdDOCL- 



VoH =0.2Vss 
Vol = 0.8Vss 



tpdCCL- 



tpdCFR 



COM " 
outputs 



1 



Vn - 0.5 
Vn + 0.5 



Vss = -5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


(YSCL fall -> DO) delay time 


tpdDOCL 


CL=15pF 


30 


300 


ns 


(YSCL fall ^ COM output) delay time 


tpdCCL 


V5 = -12.0 to-28.0V 
CL=100pF 




3.0 


lis 


(FR COM output) delay time 


tpdCFR 




3.0 


lis 


Vss = -2.7 to -4.5V, Ta = -40 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


(YSCL fall DO) delay time 


tpdDOCL 


CL=15pF 


60 


600 


ns 


(YSCL fall ^ COM output) delay time 


tpdCCL 


V5 = -12.0 to -28.0V 
CL= 100pF 




3.0 


lis 


(FR COM output) delay time 


tpdCFR 




3.0 


lis 



I 
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Timing Diagram 



DI1 



YscL ^jiwuin^- 

FR 



IC 
Internal 

shift 
register 



QO 



Q1 



Q2 



DO 



COMO 



C0M1 



COM2 



/ vo 

V1 
V4 

/ VO 
V1 ■ 

V4 
^ V5 
/ VO 

V1 

V4 

^ V5 



1 frame 



(200 lines) 



n 



_^^jmnju~ - Ju^^Rrumnr j^j^mnr --_Rr 



100 lines 



n 



100 lines 



1 frame 



(200 lines) 



n 



ji 



100 lines 



SEL = "L" 
For a 1/200 duty cycle 



100 lines 



■ LCD DRIVING POWER 

• Method of Forming Each Voltage Level 

The simplest way to obtain the voltage levels for driving the LCs is to use resistive voltage dividers, as shown 
in the example connection figure. Because a high quality display requires precise and stable voltage levels, 
the values of the dividing resistances must be set at the low end of the tolerance range of the power capacity. 

When there is the need to operate with low power, the values of the voltage dividing resistors must be set 
high, and the LCs must be driven by an op amp voltage follower. In consideration of the use of op amps, VO 
(the highest voltage setting for driving LCs) and Vdd are separated and given separate terminals. 

However, when the voltage level of VO is below Vdd and the voltage difference between the two is large, the 
performance of the LC output driver is reduced. Therefore ensure that the voltage gap between VO and Vdd 
is in the range of OV to 2.5V. 

Connect VO and Vdd when an op amp is not used. 

• Cautions During Power Up and Power Down 

Because of the high voltage of the LC driving system of this LSI, if the power to the logic system is floating 
when a high voltage is applied to the LC driving system, then too much current will flow, causing damage to 
the LSI. 

Follow the sequences below during power up and power down: 

Power up: Logic system on -» LC drive system on (or simultaneous) 

Power down: LC drive system off -> Logic system off (or simultaneous) 

In order to prevent excessive current, insert a guard resistance of at least 22 Q. in series with V5. 



754 



SED1633 



■ EXAMPLE OF CONNECTION 

• Connections for a 640 x 300 dot matrix LCD 




Note: *1 . A guard resistance must be used to prevent excessive current. IVIoreover, a bypass capacitor (0.01 |j.F) should be used 
near the Vss and V5 pins of each LSI to prevent noise. 
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PAD LAYOUT 



30 



20 



10 



40 



Q. 

E 
n. 
o 

00 
CO 

50 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



(0,0) 



60 



70 



80 



90 



148.8|jm pitch 



D1633D1B g 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



110 



100 



SED1663D1A Specifications (The A! Pad IVIodel) 

Chip size 6.03 mm x 4.01 mm 

Chip thickness 0.400 mm 

Pad opening 101 mm (X) x 110 mm (Y) 

(where the Y direction is the 
direction of the chip center line) 



SED1663D1B Specifications (The Au Bump IViodel) 

Chip size 6.03 mm x 4.01 mm 

Chip thicl<ness 0.525 mm 

Bump size 1 1 7 jim x 1 05 |im 

+10 |im 

Bump height: 20 }xm 

(reference values) -5 |xm 
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■ PAD COORDINATES 

Applicable to the SED1633Dia and 



Pad 


Pad 


X 


Y 


No. 


Name 


Coord. 


Coord. 


1 


C0M5 


2604 


1834 


2 


C0M6 


2455 


1834 


3 


C0M7 


2306 


1834 


4 


C0M8 


2158 


1834 


5 


C0M9 


2009 


1834 


6 


COM10 


1860 


1834 


7 


COM 11 


1711 


1834 


8 


COM 12 


1562 


1834 


9 


COM 13 


1414 


1834 


10 


COM 14 


1265 


1834 


11 


C0M15 


1116 


1834 


12 


COM 16 


967 


1834 


13 


C0M17 


818 


1834 


14 


COM 18 


670 


1834 


15 


C0M19 


521 


1834 


16 


COM20 


372 


1834 


17 


C0M21 


223 


1834 


18 


COM22 


74 


1834 


19 


COM23 


-74 


1834 


20 


COM24 


-223 


1834 


21 


COM25 


-372 


1834 


22 


COM26 


-521 


1834 


23 


COM27 


-670 


1834 


24 


COM28 


-818 


1834 


25 


COM29 


-967 


1834 


26 


COM30 


-1116 


1834 


27 


C0M31 


-1265 


1834 


28 


COM32 


-1414 


1834 


29 


COM33 


-1562 


1834 


30 


COM34 


-1711 


1834 


31 


COM35 


-1860 


1834 


32 


COM36 


-2009 


1834 


33 


COM37 


-2158 


1834 


34 


COM38 


-2306 


1834 


35 


COM39 


-2455 


1834 


36 


COM40 


-2604 


1834 


37 


C0M41 


-2842 


1596 


38 


COM42 


-2842 


1428 
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Pad 
No. 


Pad 
Name 


X 

Coord. 


Y 

Coord. 


39 


COM43 


-2842 


1260 


40 


COM44 


-2842 


1092 


41 


COM45 


-2842 


924 


42 


COM46 


-2842 


756 


43 


COM47 


-2842 


588 


44 


COM48 


-2842 


420 


45 


COM49 


-2842 


252 


46 


COM50 


-2842 


84 


47 


C0M51 


-2842 


-84 


48 


COM52 


-2842 


-252 


49 


COM53 


-2842 


-420 


50 


COM54 


-2842 


-588 


51 


COM55 


-2842 


-756 


52 


COM56 


-2842 


-924 


53 


COM57 


-2842 


-1092 


54 


COM58 


-2842 


-1260 


55 


COM59 


-2842 


-1428 


56 


COM60 


-2842 


-1596 


57 


C0M61 


-2604 


-1834 


58 


COM62 


-2455 


-1834 


59 


COM63 


-2306 


-1834 


60 


COM64 


-2158 


-1834 


61 


COM65 


-2009 


-1834 


62 


COM66 


-1860 


-1834 


63 


COM67 


-1711 


-1834 


64 


COM68 


-1562 


-1834 


65 


COM69 


-1414 


-1834 


66 


COM70 


-1265 


-1834 


67 


C0M71 


-1116 


-1834 


68 


COM72 


-967 


-1834 


69 


COM73 


-818 


-1834 


70 


COM74 


-670 


-1834 


71 


COM75 


-521 


-1834 


72 


COM76 


-372 


-1834 


73 


COM77 


-223 


-1834 


74 


COM78 


-74 


-1834 


75 


COM79 


74 


-1834 



Unit: |xm 



Pad 
No. 


Pad 
Name 


X 

Coord. 


Y 

Coord. 


76 


COM80 


223 


-1834 


77 


C0M81 


372 


-1834 


78 


COM82 


521 


-1834 


79 


COM83 


670 


-1834 


80 


COM84 


818 


-1834 


81 


COM85 


967 


-1834 


82 


COM86 


1116 


-1834 


83 


COM87 


1265 


-1834 


84 


COM88 


1414 


-1834 


85 


COM89 


1562 


-1834 


86 


COM90 


1711 


-1834 


87 


C0M91 


1860 


-1834 


88 


COM92 


2009 


-1834 


89 


COM93 


2158 


-1834 


90 


COM94 


2306 


-1834 


91 


COM95 


2455 


-1834 


92 


COM96 


2604 


-1834 


93 


COM97 


2842 


-1596 


94 


COM98 


2842 


-1428 


95 


COM99 


2842 


-1260 


96 


DO 


2842 


-1092 


97 


DI3 


2842 


-924 


98 


FR 


2842 


-756 


99 


YSCL 


2842 


-588 


100 


SEL 


2842 


-420 


101 


Vdd 


2842 


-252 


102 


Vss 


2842 


-84 


103 


VO 


2842 


84 


104 


VI 


2842 


252 


105 


V4 


2842 


420 


106 


V5 


2842 


588 


107 


DM 


2842 


756 


108 


COMO 


2842 


924 


109 


C0M1 


2842 


1092 


110 


COM2 


2842 


1260 


111 


COM3 


2842 


1428 


112 


COM4 


2842 


1596 
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LOW-POWER 100-BIT LCD COMMON DRIVER 



■ DESCRIPTION 

The SED1634 is a 100 (50 x 2) output dot matrix LCD common (row) driver for driving liigh-capacity LCD 
panels at duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of the LCD driving voltages, 
and has its maximum drive voltage, VO, isolated from Vdd for flexibility of bias voltage generation. 

The SED1634 is used in conjunction with the SED1648 (80-output segment driver) or the SED1600 (80-bit 
segment driver) to drive a large-capacity dot matrix LCD panel. 



FEATURES 

• Low-power CMOS technology 

• 100-bit (50 X 2 structure) common (row) driver 

• Duty cycle: 1/64 to 1/300 

• Low output impedance: 

500Q typ (VI, V4 level) 
700Q typ (VO, V5 level) 

• Ability to adjust offset bias of the LCD relative to 
Vdd 



• Non-biased display-off function 

• Pin selection of the output shift direction 

• LCD voltage: -12 to -28V 

• Supply voltage: 2.7 to 5.5V 

• Package: Al pad (Dia) 

Au bump (Dib) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



V V 



SED1634 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 



SED1634 iOO 



V V 



SED1600F 



80 



SED1600F 



80 



SED1600F 



80 



320 SEG x 200 COM 
DUTY: 1/200 



SED1600F 



80 
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BLOCK DIAGRAM 



Vdd 
Vss 

V1 
V4 

VO 
V5 



DO 
YSCL 

SEL 
DI3 



FR Q 



O O O 
O O O 



G) 

o 
o 



Voltage 
Control 
Circuit 



r 



LCD Driver 
(100 bit) 




Level Shifter 
(100 bit) 






Shift Register 
(50 X 2 bits) 










[ * ' 



-0 DI2 
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■ BLOCK DESCRIPTION 
• Shift Register 

This is a bidirectional shift register for common data transmission. 



• Shift Direction 



SED1634 


COM 99 COM 




SED1633 


COM ^ COM 99 


Reference 



• Level Shifter 

This is a level interface circuit for shifting the signal voltage from the logic system level to the LCD driver 
system level. 



• LCD Drivers and Voltage Controller Circuit 

Outputs the LCD driver voltage. 

The relationships between the contents of the shift register, the alternating signal FR, and the common output 
voltage are as shown in the table below: 



Contents of 
Shift Register 


FR 


COM Output Voltage 


H 


H 


V5 


Select level 


L 


VO 


L 


H 


V1 


Non-select level 


L 


V4 



■ PIN DESCRIPTION 



Pin Name 



I/O 



Function 



COMO- 
COM99 



LCD driver common (row) output. 

Changes on the falling edge of the YSCL signal. 



DI2, DI3 



Serial data input for the 100 bit shift register. DI3 is the intermediate shift 
input. (When DI3 is unused, tie it to Vdd or Vss.) 



YSCL 



Serial data shift clock input. Scanning data is shifted at the failing edge. 



FR 



LCD driver output AC signal input 



Vdd, Vss 



Power 



Power source for logic. Vdd: OV (GND). Vss: -5.0V 



VO, VI , 
V4, V5 



Power 



Power source for LCD driver. V5: -12 to -28 V 
Vdd > VO > VI > V4 > V5 



SEL 



Shift Register Operating Configuration Selection: 



SEL 


Shift Register Configuration 


DI3 


H 


50x2 


Input 


L 


100x1 


H/L 



DO O Shift register data output. 

The output changes with the falling edge of the YSCL signal. 



Total: 112 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Power voltage (1) 


Vss 


-7.0 to +0.3 


V 


Power voltage (2) 


V5 


-30.0 to +0.3 


V 


Power voltage (3) 


VO, V1, V4 


V5 - 0.3 to + 0.3 


V 


Input voltage 


VI 


Vss - 0.3 to + 0.3 


V 


Output voltage 


VO 


Vss - 0.3 to + 0.3 


V 


Output current (1) 


10 


20 


mA 


Output current (2) 


lOCOM 


20 


mA 


Operating temperature 


Topr 


-40 to +85 


°C 


Storage temperature 


Tstg 


-65 to +150 





Notes: *1 . The voltages are all relative to Vdd = OV. 

*2. Ensure that the relationship between VO, V1 , and V4 is always as follows: Vdd > VO > V1 > V4 > V5. 

*3. The LSI may be pernnanently damaged if the logic system power is floating or Vss is greater than or equal to -2.6V 

when power is applied to the LC drive circuit system. Special caution must be paid to the power sequences when turning 

the power on and off. 
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• DC Electrical Characteristics Unless otherwise noted, Vdd = VO = OV, 

Vss = -5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


/Applicable Pins 


Min 


Typ 


Max 


Unit 


Power voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended operating 
voltage 


V5 




V5 


-28.0 


— 


-12.0 


V 


Possible operating 
voltage 


V5 


Function 


V5 


— 


— 


-8.0 , 


V 


Power voltage (2) 


VO 


Recommended value 


VO 


—2.5 







V 


Power voltage (3) 
Power voltage (4) 


V1 
V4 


Recommended value 
Recommended value 


VI 
V4 


2/9 X V5 
V5 


— 


Vdd 
7/9 X V5 


V 


High-level input voltage 


VlH 


Vss = -2.7 to -5.5V 


DI2, YSCL, 


0.2 X Vss 






V 


Low-level input voltage 


ViL 






SEL, DI3, FR 




— 


0.8 X Vss 


V 


High-level output voltage 


VOH 


loH = -0.3mA 
loH = -0.2mA 
(Vss = -2.7 to -4.5V) 


DO 


-0.4 


— 


— 


V 


Low-level output voltage 


Vol 


loL = 0.3mA 
loL = 0.2mA 
(Vss = -2.7 to -4.5V) 










Vss + 0.4 


V 


Input leakage current 


Ili 


Vss < ViN < OV 


YSCL, SEL, 
DI3, FR 






2.0 


^lA 


I/O leakage current 


ILO 


Vss < ViN < OV 


DI2, DO 






5.0 


|xA 


Static current 


Idds 


V5 = -12.0 to -28.0V 
ViH = Vdd, Vil = Vss 


Vdd 





— 


25 


|iA 


Output resistance 


Room 


AIVonI 
= 0.5V 


V5 = -20.0V 
V5 = -14.0V 
*(V5 = -8.0V) 


When 
output- 
ting the 
V1, V4 
levels 


COMO 
GOM99 




0.40 
0.50 
(0.60) 


0.80 
1.00 
(1.20) 


KQ 








V5 = -20.0V 
V5 = -14.0V 
*(V5 = -8.0V) 


When 
output- 
ting the 
VO, V5 

levels 


'Refer- 
ence 
value 


— 


0.60 
0.70 
(0.90) 


1.20 
1.40 
(1.80) 




Average operating 
consumption current (1) 


lssi 


Vss = -5.0V, ViH = Vdd, 
Vil = Vss, ^scL = 12KHz, 
Frame frequency = 
eOKHz, Input data: 1/200, 
"H" is without load on 
each duty cycle 
Vss = -3.0V; other 
parameters are identical 


Vss 




7 
5 


15 
10 


\iA 


Average operating 
consumption current (2) 


ISS2 


Vss = -5.0V, VI = -2.0V, 
V4 = -18.0V, 
V5 = -20.0V; other 
parameters are the 
same as for lssi 


V5 




7 


15 


|iA 


Input terminal capacitance 


Ci 


Ta = 25°C 


YSCL, SEL, 
DI3, FR 






8 


PF 


I/O terminal capacitance 


Ci/o 






DI2, DO 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 



FR 

YSCL 

DI2 
DI3 



X 



-twCLH- 



tDS^ 



- toFR 



- twCLL 



^tDH- 



tcCL- 



X 



V,H = 0.2Vss 
ViL = O.SVss 



Unless otherwise noted, Vss = -5.0 ± 10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 


YSCL frequency 


tCCL 




500 




ns 


YSCL iiigh-level pulse width 


tWCLH 




70 




ns 


YSCL low-level pulse width 


tWCLL 




330 




ns 


Data setup time 


tDS 




100 




ns 


Data hold time 


tDH 




10 




ns 


Allowable FR delay 


tDFR 




-500 


500 


ns 



Unless otherwise noted, Vss = -2.7 to -4.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 


YSCL frequency 


tCCL 




1000 




ns 


YSCL high-level pulse width 


tWCLH 




160 




ns 


YSCL low-level pulse width 


tWCLL 




330 




ns 


Data setup time 


tDS 




200 




ns 


Data hold time 


tDH 




10 




ns 


Allowable FR delay 


tDFR 




-500 


500 


ns 
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o Output Timing Characteristics 



ViH =0.2Vss 
ViL = O.SVss 



\-7 

FR ^ 




YSCL / 


\ 






-< tpdDOCL ► 


VoH =0.2Vss 


DO 






Vol = 0.8VSS 






^ — tpdCCL ► 
- tpdCFR ► 




Vn - 0.5V 


COMn ^ 


Vn + 0.5V 



Unless otherwise noted, Vss = -5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


(YSCL fall ^ DO) delay time 


tpdDOCL 


CL = 15pF 


30 


300 


ns 


(YSCL fall COM output) delay time 


tpdCCL 


V5 = -12.0 to -28.0V 
CL = 100pF 




3.0 


\is 


(FR -> COM output) delay time 


tpdCFR 




3.0 


\xs 


Unless othen/vise noted, Vss = -2.7 to -4.5V, Ta = -40 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


(YSCL fall ^ DO) delay time 


tpdDOCL 


CL = 15pF 


60 


600 


ns 


(YSCL fall COM output) delay time 


tpdCCL 


V5 = -12.0 to -28.0V 
CL = 100pF 




3.0 


^s 


(FR COM output) delay time 


tpdCFR 




3.0 


^is 
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• Timing Diagram 





FR 




/Q99 


Shift 




Registers 


Q98 — 


Within 




The IC 






^Q97 — 




DO 



— V1 - 

— V4 
\— V5 " 
/— VO ■ 

— V1 - 

— V4 

k— V5 ■ 



ri 



XL 



n 



n 



n 



SEL = "L" 
1/200 Tz-Ta 



For a 1/200 
Duty Cycle 



n 



zR_ 
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■ EXAMPLE OF CONNECTION 

• Connections for a 640 x 300 dot matrix LCD 




XDO to XD3 



Note: *1 . A guard resistance must be used to prevent excessive current. A bypass capacitor (0.01 fxF) should be used near the 
Vss and V5 pins of each LSI to prevent noise. 
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■ PAD LAYOUT 



40 



o 



=1 
o 

00 
CD 



50 



148.8jLim Pitch 



20/1 



30 



20 



10 



1 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



Y 
▲ 



(0,0) 



X 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



110 



100 



x: 
o 

E 
zi. 
o 

00 
CD 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



60 



70 



80 



90 



20/1 



148.8|Lim Pitch 



SED1634D1A Specifications (The Al Pad Model) 

Chip size 6.03 mm x 4.01 mm 

Chip thiclcness 0.400 mm 

Pad opening 101 mm (X) x 110 mm (Y) 

(where the Y direction is the 
direction of the chip center line) 



SED1634D1B Specifications (The Au Bump Model) 

Chip size 6.03 mm x 4.01 mm 

Chip thickness 0.525 mm 

Bump size 1 1 7 jim x 1 05 ixm 

+10 jim 

Bump height: 20 [xm 

(reference values) -5 |xm 
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PAD COORDINATES 

Applicable to the SED1634Dia and SED1634Dib. 



Units: |xm 



Pad 
No 


Pin 
NamG 


X 

OUUlU. 


Y 

Coord 


-j 


C0M5 


2604 


1834 


2 




2455 


1834 


3 


C0M7 




1834 


4 




21 58 


1 834 




C0M9 


2009 


1834 


g 


OWIVI 1 u 


1860 


1 834 


y 




171 1 


1834 


3 




1562 


1834 


g 




1414 


1 834 


10 


POM 14 


1265 


1 834 


1 1 




1116 


1834 


12 




967 


1 834 


13 


POM 17 

OWIVI 1 / 


818 


1834 


14 


POM 1ft 


670 


1 834 


15 


POM 1 Q 


521 


1 834 


16 




'^7P 


1 834 


"17 


POM PI 


223 


1834 


18 


POMPP 


74 


1 834 


19 




—74 


1834 


20 


POMPd. 


—223 


1834 


21 




—372 


1834 


22 


PDMPR 




1834 


23 


POMPT 


—670 


1834 


24 


POMPR 


—818 


1834 


25 


POMPQ 


—967 


1834 


26 




—1116 


1 834 


27 




—1 265 


1 834 


28 




—1414 


1 834 


29 




—1 562 


1 834 


30 




—171 1 


1 834 


31 


COM35 


-1860 


1834 


32 


COM36 


-2009 


1834 


33 


COM37 


-2158 


1834 


34 


COM38 


-2306 


1834 


35 


COM39 


-2455 


1834 


36 


COM40 


-2604 


1834 


37 


C0M41 


-2842 


1596 


38 


COM42 


-2842 


1428 



Pad 
No 


Pin 

INaiTlc 


X 


Y 

oooru. 


oy 


POMA'^ 


—2842 


1 PRn 
1 ^ou 


40 


POMAA 


—2842 


1092 


41 


POMAR 
v/WlVI'tO 


—2842 


924 


A.0 


por/iAfi 

L/WlvlH-D 


— PftAP 


7RR 

/ oo 


M-o 




—PftAP 


Rftft 
ooo 


44 


POMAft 


_2342 


420 


Af^ 


POMilQ 


—PftAP 


PRO 


M-D 




—2842 


ftA 

OH- 


Al 




—2842 


—84 


A.9K 
'to 




—PftAP 


ORO 


49 






— APn 


50 




—2842 


—588 


51 




—2842 


—756 


52 


OWIVIOO 


_2342 


— QPA 


Oo 




—2842 


—1 nop 


54 


POM^ft 


—2842 


—1260 


55 


POMf^^Q 
Vyv-zivioy 


—2842 


—1428 


56 


POMRn 
OvJIVlOU 


—2842 


— 1 596 


57 


POMRI 


—2604 


—1834 


<^ft 


POMRP 


—PARR 


—1 ft'^A 
— 1 OOH- 


oy 


POMR^ 
V-'VJiVlOO 


— ^OUO 


—1 ft'^A 
— 1 OOH- 


60 


POMfiA 


—21 58 


—1 834 


61 


POMRR 

OWIVIOO 


—2009 


—1834 


62 


POMfiR 


— 1 860 


—1834 


DO 


POMRT 


—1 71 1 


—1 ft'^A 


64 


POMRR 


—1 562 


—1834 


65 




—1414 


—1834 


oo 




—1 265 


—1 ft'^A 


67 




—1116 


—1 834 


68 


POM72 


-967 


-1834 


69 


COM73 


-818 


-1834 


70 


COM74 


-670 


-1834 


71 


COM75 


-521 


-1834 


72 


COM76 


-372 


-1834 


73 


COM77 


-223 


-1834 


74 


COM78 


-74 


-1834 


75 


COM79 


74 


-1834 



Pad 
No 


Pin 
Nam© 


X 

Coord 


Y 

Coord 


7R 


POMftn 

OWIVIOU 


223 


—1 ft'^A 
— 1 OO't 


77 


POMftl 


'^7P 


—1 834 


78 


POMftP 


521 


—1 834 


7Q 

/ y 


PHMft'^ 
OwlVlOO 


R7n 

D/ u 


—1 ftQA 


ftn 
ou 


POMftA 


fti ft 

O 1 o 


—1 ft'^A 


81 


POMftR 


967 


—1 834 


ftp 


POMftR 


1 1 1 R 
1 1 1 o 


—1 ft'^A 


ft*^ 


POMft7 


1265 


—1 ft'^A 


84 


POMftft 


1414 


—1834 


ftR 

oo 


POMftQ 


1 RRP 
1 oo^ 


—1 ft'^A 


ftR 
OD 


POMQO 


1 71 1 
1 / 1 t 


—1 ft'^A 


87 


POMQ1 
owiviy 1 


1860 


—1834 


ftft 
oo 


POMQ9 


pnno 


—1 ftQA 
— 1 OOH 


ftQ 

oy 


POMQ"^ 


PI Rft 
c. \ oo 


— 1 OOH- 


yu 


POMQA 


P'^OR 
iiOUO 


—1 ftftA 
— 1 OOH- 


91 


POMQR 


2455 


—1 834 


92 


POMQR 


2604 


—1 834 


93 


POMQ7 


2342 


—1 596 


94 


POMQft 
owiviyo 


2342 


—1428 


95 


POMQQ 


2842 


—1260 


QR 
yo 


DI2 


2342 


—1 fJQP 

— 1 uy^ 


97 


DI3 


2342 


—924 


98 


FR 


2842 


—756 


99 


YSCL 


2842 


—588 


1 nn 


otzu 


2342 


—420 


1 ni 

1 U 1 


\/nn 
V DU 


PftAO 


ORO 

— ^o^ 


1 no 


\/cc 
VSb 




ftA 
— OM- 


1 vJO 


vu 


2842 


ftA 
OH- 


104 


VI 


2842 


252 


105 


V4 


2842 


420 


106 


V5 


2842 


588 


107 


DIO 


2842 


756 


108 


COMO 


2842 


924 


109 


C0M1 


2842 


1092 


110 


COM2 


2842 


1260 


111 


COM3 


2842 


1428 


112 


COM4 


2842 


1596 



I 
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LCD COMMON DRIVER 

■ DESCRIPTION 

The SED1635 is a dot matrix LCD common (row) driver for use with high-capacity, high duty cycle LCD 
panels. The SED1635 has 100 common driver outputs and can operate at a duty cycle of up to 1/300. The 
driver is used with the SED1640D. The driver is designed to work over a wide range of LCD drive voltages 
and has its maximum drive voltage, VO, isolated from Vdd for flexibility of bias voltage generation. 

The driver's pad layout is designed for easy mounting on boards and the bi-direction of driver output order 
can be selected. The driver has 100 LCD outputs with high resistance voltage and low output impedance. 
As a result, the driver achieves the maximum driver usage for the 1/200 duty panel. 



■ FEATURES 

• 100 common drive outputs 

• Output resistance: 

500Q typical, at VI and V4 levels 
700Q typical, at VO and V5 levels 

• Duty ratio from 1/64 to 1/300 

• Maximum configuration: 640 x 480 pixels 
when used with the SED1640D 

• Selectable shift direction 



• Adjustable offset bias of LCD power for Vdd 
level 

• Wide range of LCD drive voltages: 12 ~ 28V 
(absolute maximum rated voltage is 30V) 

• Logic power supply: -2.7V to -5.5V 

• CMOS Si-Gate process 

• Package chip 

SED1635Dia: AI pad 
SED1 635Dib: Gold bump 



BLOCK DIAGRAM 





-o- 



COM 



99 



VI 
V4 
VO 
V5 

FR 

Vdd 
Vss 






LCD Driver 
100 bit 






Voltage 
Control 
Circuit 






r 










) ► 

) ► 


Level Shifter 
100 bit 



Shift Register 
100 bit 



DI02 
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■ BLOCK DESCRIPTION 

• Shift Register 

The shift register shifts common data bi-directionally through the driver. 

• Level Shifter 

This is the level interface circuit that converts a signal voltage level from the logic level to the LCD driver level. 

• LCD Driver and Voltage Control Circuit 
The LCD driver voltage is output. 



The relationship among the blanking control signal (DOFF ), shift register contents, the LCD AC-drive 
waveform (FR) and the common output level are given in the table below. 



DOFF 


Shift Register Data 


FR 


COM Output Level 


H 


H 


H 


V5 


(Selected level) 


L 


VO 


L 


H 


V1 


(Not selected level) 


L 


V4 


L 


Fixed to L 




VO 
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■ PIN DESCRIPTION 



Pin Name 



I/O 



Functions 



COIVIO to COM99 



LCD drive common low. 
Changes with YSCL falling edge. 



DI01. DI02 



I/O 



Serial data I/O of 100-bit bidirectional shift register. 
Serial data input/output pin. Configured by SHL. 
Output changes with YSCL falling edge. 



YSCL 



Serial data shift clock input. 

Data is shifted into the driver on the falling edge of this signal. 



SHL 



Shift direction and input/output selection input. 



SHL 


COM data shift direction 


Did 


DI02 


L 


0^99 


Input 


Output 


H 


99-^0 


Output 


Input 



DOFF 



Active low blanking control input. 

The shift register contents are cleared by low-level input, 

and all common output instantly changes to the VO level. 



FR 



LCD AC drive signal input. 



Vdd, Vss 



Power 
supply 



Logic power input. 



Vdd: OV (GND) 



Vss: -5.0V 



VO, V1. V4, V5 



Power 
supply 



LCD drive power input. 



V5: -12V~-28V 

Vdd > V- > V1 > V4 > V5 



Total 112 



■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Supply voltage 1 


Vss 


-7.0 to +0.3 


V 


Supply voltage 2 


V5 


-30.0 to +0.3 


V 


Supply voltage 3 


VO, V1, V4 


V5 - 3.0 to +0.3 


V 


Input voltage 


Vi 


Vss - 0.3 to +0.3 


V 


Output voltage 


Vo 


Vss - 0.3 to +0.3 


V 


Output current 1 


VO 


20 


mA 


Output current 2 


lOCOM 


20 


mA 


Power dissipation 


PD 


300 


mW 


Operating temperature 


TOPR 


-40 to +85 


°C 


Storage temperature 


TSTG 


-65 to +150 


°C 



1 . All voltages are given relative to Vdd = OV. 

2. VO, V1 , and V4 must satisfy the condition Vdd > VO > V1 > V4 > 5 

3. Exceeding the absolute maximum ratings can cause permanent damage to the device. Function operation under these 
conditions is not implied. 



773 



SED1635 



• DC Electrical Characteristics 

Unless otherwise stated, Vdd = VO = OV, Vss = -5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Pin 


Min 


Typ 


Max 


Unit 


Supply voltage 1 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended 
operating voltage 


Vo 


vss = —d./ to — o.ov 


vo 


—28.0 




—12.0 


V 


Minimum operating 
voltage 


V5 




V5 


— 


— 


-8.0 


V 


Supply voltage 2 


VO 


Recommended value 


VO 


-2.5 







V 


Supply voltage 3 


VI 


Recommended value 


VI 


2/9 X V5 




Vdd 


V 


Supply voltage 4 


V4 


Recommended value 


V4 


V5 




7/9 X V5 


V 


High-level output voltage 


VlH 


Vss = -2.7 to -5.5V 


DI01, DI02, 
YSCL, SHL, 
DOFF, FR 


0.2 X Vss 


— 




V 


Low-level output voltage 


Vil 






0.8 X Vss 


V 


High-level output voltage 


VOH 


loH = -0.3 mA 
loH = -0.2 mA 
(Vss = -2.7 to -4.5V) 


DI01, DI02 


-0.4 






V 


Low-level output voltage 


VOH 


loL = -0.3 mA 
loL = -0.2 mA 
(Vss = -2.7 to -4.5V) 






Vss + 0.4 


V 


Input, I/O leakage current 


ILI 


Vss < ViN < OV 


YSCL, SHL, 
DOFF, FR 








^A 


Ili/o 


Vss < ViN < OV 


DI01, DI02 


— 


— 


5.0 


laA 


Static current 


Idds 


V5 = -12.0 to -28.0 

ViH = Vdd, Vil = Vss 


Vdd 






25 


^lA 


Output resistance 


Room 


#VON 
= 0.5V 


V5 = -20.0V 


VI, V4 
Output 
Level 


COMO 

to 
COM99 




0.40 


0.80 


KQ 


V5 = -14.0V 




0.50 


1.00 


(V5 = -8.0V) 




(0.60) 


(1.20) 


V5 = -20.0V 


VO, V5 
Output 
Level 


= 


0.60 


1.20 


V5 = -14.0V 




0.70 


1.40 


(V5 = -8.0V) 






(1 .au) 


Current consumption (1) 


iSS1 


Vss = -5.0V, ViH = Vdd, 
ViL = Vss, fYSCL=12kHz, 
Frame frequency = 60 Hz, 
Input data: "H" every 
1/200 no-load 
Vss = -3.0V 


Vss 


-— 


7 
5 


15 
10 


HA 


Current consumption (2) 


|SS2 


Vss = -5V,V1 =-2V,V4 = 
-18V, V5 = -20V, other 
conditions are same as lssi 


V5 




7 


15 


|LlA 


Input capacitance 


Ci 


Ta = 25°C 


YSCL, SHL, 
DOFF, FR 






8 


PF 


Ci/o 


DI01, DI02 






15 


PF 
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• AC Electrical Characteristics 
o Input Timing 



ViH = 0.2Vss 
ViL=0.8 Vss 



FR 



YSCL 



DI01 
DI02 



X 



tr 



twCLH -► 



-tos- 



-toFR— ^ 



- twCLL 



tcCL - 



Vss = -5.0 ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 


YSCL period 


tCCL 




500 






ns 


YSCL "H" pulse width 


tWCLH 




70 






ns 


YSCL "L" pulse width 


tWCLL 




330 






ns 


Data setup time 


tDS 




100 






ns 


Data hold time 


tDH 




10 






ns 


Allowable FR delay time 


tDFR 




-500 




500 


ns 



Vss = -2.7 to 4.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 


YSCL period 


tCCL 




1000 






ns 


YSCL "H" pulse width 


tWCLH 




160 






ns 


YSCL "L" pulse width 


tWCLL 




330 






ns 


Data setup time 


tDS 




200 






ns 


Data hold time 


tDH 




10 






ns 


Allowable FR delay time 


tDFR 




-500 




500 


ns 
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o Output Timing 



FR 



YSCL 



DI01 
DI02 



DOFF 



COM 



X 



tpdDOCL 



X 



tpdCCL - 



- tpdCFR - 



- tpdCDOFF 



X 



ViH = 0.2 Vss 
ViL=0.8 Vss 



VoH = 0.2 Vss 
Vol = 0.8 Vss 



Vn - 0.5 
Vn + 0.5 



Vss = -5.0 ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL fall edge to DIO delay 


tpdDOCL 


CL=15pF 


30 




300 


ns 


YSCL fall edge to COM delay 


tpdCCL 


V5 = -12.0 to -28.0V 
CL-100pF 






3.0 




DOFF to COM delay 


tpdCDOFF 


FR to COM delay 


tpdCFR 






3.0 


lis 



Vss = -2.7 to 4.5V, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL fall edge to DIO delay 


tpdDOCL 


CL = 15pF 


60 




400 


ns 


YSCL fall edge to COM delay 


tpdCCL 


V5 = -12.0 to -28.0V 
CL-100pF 






3.0 


^is 


DOFF to COM delay 


tpdCDOFF 


FR to COM delay 


tpdCFR 






3.0 


lis 
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• Timing Chart 



1 Frame 
( 200 Line ) 



DI01 



JR 



SHL = "L" 
1/200Duty 



M 



j¥u^F mil 



FR 



DOFF 



Shift 
Register 



01 



02 



DI02 



100 Line 



COMO 



VO 
VI 



C0IVI1 



V4 
V5 

VO 
VI 

1 

V4 
V5 

VO 
V1 



C0IV12 



V4 
V5 



I 
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■ LCD DRIVER POWER SUPPLY 
• Generating LCD Drive Voltages 

The easiest way to generate LCD drive voltage is by the split resistors. To obtain a high quality display, it is 
mandatory that voltage levels be precise and stable. Set the split resistor values as low as the system's power 
capacity allows. In particular, when low power is required, set the split resistors high and, instead, drive each 
level with the voltage follower using the operation amplifier. To use an operation amplifier, VO and Vdd are 
separated in this device. (VO is the maximum potential level for the LCD driver.) However, if the VO potential 
falls below the Vdd potential and, as a result, the potential difference is large, the LCD driver capability 
decreases. To avoid this, set the Vdd and VO within OV to 2.5V. If an operation amplifier is not used, connect 
the VO and Vdd. 



• System Power-Up 

This LSI has high LCD drive voltage. As a result, if the logic power is being floated and high voltage is applied 
in the LCD driver, the LSI may be damaged because of the excess current. 

Follow the sequence given below when turning power on or off. 

To turn on the power - Turn on the logic power -> Turn the LCD driver on 

(or turn them on simultaneously) 

To turn off the power - Turn off the LCD driver Turn off the logic power 

(or turn them off simultaneously) 
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■ PAD DIMENSIONS 



30 



20 



10 



40 



Q. 

E 

□L 
O 



50 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ YD 


□ 


□ 


□ 


□ 


□ 


□ 


g (0-0) ° 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a 



60 



70 80 
148.8|jm pitch 



(1 ) Aluminum pad chip specification 

Chip size 6.03 x 4.01 x 0.400 mm 

Hole in pad 108x110|xm 

(2) Gold bumped chip specification (reference) 

Chip size 6.03 x 4.01 x 0.525 mm 

Bumping size 1 17 x 105 |im (±20 |xm) 

Bumping height 20 +10|Lim 

-5 |im 



90 



110 



100 



I 
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■ PAD COORDINATES 
• SED1635D0APADCC 



Pad 
No. 


Pin 
Name 


X 


Y 


1 


COM5 


2604 


1839 


2 


C0IVI6 


2455 


1839 


3 


C0IVI7 


2306 


1839 


4 


C0IVI8 


2158 


1839 


5 


C0M9 


2009 


1839 


6 


COIVI10 


1860 


1839 


7 


COM 11 


1711 


1839 


8 


C0IVI12 


1562 


1839 


9 


COIVIIS 


1414 


1839 


10 


COIVIU 


1265 


1839 


11 


C0IVI15 


1116 


1839 


12 


COM 16 


967 


1839 


13 


COM 17 


818 


1839 


14 


COM 18 


670 


1839 


15 


COM19 


521 


1839 


16 


COM20 


372 


1839 


17 


C0M21 


223 


1839 


18 


COM22 


74 


1839 


19 


COM23 


-74 


1839 


20 


COM24 


-223 


1839 


21 


COM25 


-372 


1839 


22 


COM26 


-521 


1839 


23 


COM27 


-670 


1839 


24 


COM28 


-818 


1839 


25 


COM29 


-967 


1839 


26 


COM30 


-1116 


1839 


27 


C0M31 


-1265 


1839 


28 


COM32 


-1414 


1839 


29 


COM33 


-1562 


1839 


30 


COM34 


-1711 


1839 


31 


COM35 


-1860 


1839 


32 


COM36 


-2009 


1839 


33 


COM37 


-2158 


1839 


34 


COM38 


-2306 


1839 


35 


COM39 


-2455 


1839 


36 


COM40 


-2604 


1839 


37 


C0M41 


-2847 


1596 


38 


COM42 


-2847 


1428 


39 


COM43 


-2847 


1260 


40 


COM44 


-2847 


1092 



Pad 
No. 


Pin 
Name 


X 


Y 


41 


COM45 


-2847 


924 


42 


COM46 


-2847 


756 


43 


COM47 


-2847 


588 


44 


COM48 


-2847 


420 


45 


COM49 


-2847 


252 


46 


COM50 


-2847 


84 


47 


C0M51 


-2847 


-84 


48 


COM52 


-2847 


-252 


49 


COM53 


-2847 


-420 


50 


COM54 


-2847 


-588 


51 


COM55 


-2847 


-756 


52 


COM56 


-2847 


-924 


53 


COM57 


-2847 


-1092 


54 


COM58 


-2847 


-1260 


55 


COM59 


-2847 


-1428 


56 


COM60 


-2847 


-1596 


57 


C0M61 


-2604 


-1839 


58 


COM62 


-2455 


-1839 


59 


COM63 


-2306 


-1839 


60 


COM64 


-2158 


-1839 


61 


COM65 


-2009 


-1839 


62 


COM66 


-1860 


-1839 


63 


COM67 


-1711 


-1839 


64 


COM68 


-1562 


-1839 


65 


COM69 


-1414 


-1839 


66 


COM70 


-1265 


-1839 


67 


C0M71 


-1116 


-1839 


68 


COM72 


-967 


-1839 


69 


COM73 


-818 


-1839 


70 


COM74 


-670 


-1839 


71 


COM75 


-521 


-1839 


72 


COM76 


-372 


-1839 


73 


COM77 


-223 


-1839 


74 


COM78 


-74 


-1839 


75 


COM79 


74 


-1839 


76 


COM80 


223 


-1839 


77 


C0M81 


372 


-1839 


78 


COM82 


521 


-1839 


79 


COM83 


670 


-1839 


80 


COM84 


818 


-1839 
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Unit: |am 



Pad 
No. 


Pin 
Name 


X 


Y 


81 


COM85 


967 


-1839 


82 


COM86 


1116 


-1839 


83 


COM87 


1265 


-1839 


84 


COM88 


1414 


-1839 


85 


COM89 


1562 


-1839 


86 


COM90 


1711 


-1839 


87 


C0M91 


1860 


-1839 


88 


COM92 


2009 


-1839 


89 


COM93 


2158 


-1839 


90 


COM94 


2306 


-1839 


91 


COM95 


2455 


-1839 


92 


COM96 


2604 


-1839 


93 


COM97 


2847 


-1596 


94 


COM98 


2847 


-1428 


95 


COM99 


2847 


-1260 


96 


DI02 


2847 


-1092 


97 


DOFF 


2847 


-924 


98 


FR 


2847 


-756 


99 


YSCL 


2847 


-588 


100 


SHL 


2847 


-420 


101 


Vdd 


2847 


-252 


102 


Vss 


2847 


-84 


103 


VO 


2847 


84 


104 


VI 


2847 


252 


105 


V4 


2847 


420 


106 


V5 


2847 


588 


107 


DI01 


2847 


756 


108 


COMO 


2847 


924 


109 


COM1 


2847 


1092 


110 


COM2 


2847 


1260 


111 


COM3 


2847 


1428 


112 


COM4 


2847 


1596 



SED1635 



• SED1635D0B PAD COORDINATES 



Unit: jam 



rad 
No. 


Pin 
Narne 


X 


Y 


1 


C0M5 


2604 


1834 


2 


C0M6 


2455 


1834 


3 


COIVi? 


2306 


1834 


4 


COIVIS 


2158 


1834 


5 


COM9 


2009 


1834 


6 


COIVIIO 


1860 


1834 


7 


COIVlll 


1711 


1834 


8 


COM 12 


1562 


1834 


9 


C0I\/I13 


1414 


1834 


10 


COI\/i14 


1265 


1834 


11 


COM 15 


1116 


1834 


12 


COM 16 


967 


1834 


13 


COM 17 


818 


1834 


14 


C0M18 


670 


1834 


15 


C0M19 


521 


1834 


16 


COM20 


372 


1834 


17 


C0M21 


223 


1834 


18 


COM22 


74 


1834 


19 


COM23 


-74 


1834 


20 


COM24 


-223 


1834 


21 


COM25 


-372 


1834 


22 


COM26 


-521 


1834 


23 


COM27 


-670 


1834 


24 


COM28 


-818 


1834 


25 


COM29 


-967 


1834 


26 


COM30 


-1116 


1834 


27 


C0M31 


-1265 


1834 


28 


COM32 


-1414 


1834 


29 


COM33 


-1562 


1834 


30 


COM34 


-1711 


1834 


31 


COM35 


-1860 


1834 


32 


COM36 


-2009 


1834 


33 


COM37 


-2158 


1834 


34 


COM38 


-2306 


1834 


35 


COM39 


-2455 


1834 


36 


COM40 


-2604 


1834 


37 


C0M41 


-2847 


1596 


38 


COM42 


-2847 


1428 


39 


COM43 


-2847 


1260 


40 


COM44 


-2847 


1092 



raa 
No. 


Dill 

rin 
Name 


X 


Y 


41 


COM45 


-2847 


924 


42 


COM46 


-2847 


756 


43 


COM47 


-2847 


588 


44 


COM48 


-2847 


420 


45 


COM49 


-2847 


252 


46 


COM50 


-2847 


84 


47 


C0M51 


-2847 


-84 


48 


COM52 


-2847 


-252 


49 


COM53 


-2847 


-420 


50 


COM54 


-2847 


-588 


51 


COM55 


-2847 


-756 


52 


COM56 


-2847 


-924 


53 


COM57 


-2847 


-1 092 


54 


COM58 


-2847 


-1260 


55 


COM59 


-2847 


-1428 


56 


COM60 


-2847 


-1596 


57 


C0M61 


-2604 


-1834 


58 


COM62 


-2455 


-1834 


59 


COM63 


-2306 


-1834 


60 


COM64 


-2158 


-1834 


61 


COM65 


-2009 


-1834 


62 


COM66 


-1860 


-1834 


63 


COM67 


-1711 


-1834 


64 


COM68 


-1562 


-1834 


65 


COM69 


-1414 


-1834 


66 


COM70 


-1 265 


-1834 


67 


C0M71 


-1116 


-1834 


68 


COM72 


-967 


-1834 


69 


COM73 


-818 


-1 834 


70 


COM74 


-670 


-1834 


71 


COM75 


-521 


-1834 


72 


COM76 


-372 


-1834 


73 


COM77 


-223 


-1834 


74 


COM78 


-74 


-1834 


75 


COM79 


74 


-1834 


76 


COM80 


223 


-1834 


77 


C0M81 


372 


-1834 


78 


COM82 


521 


-1834 


79 


COM83 


670 


-1834 


80 


COM84 


818 


-1834 



rad 
No. 


Pin 
Name 


X 


Y 


81 


COM85 


967 


-1834 


82 


COM86 


1116 


-1834 


83 


COM87 


1265 


-1834 


84 


COM88 


1414 


-1 834 


85 


COM89 


1562 


-1834 


86 


COM90 


1711 


-1834 


87 


C0M91 


1860 


-1834 


88 


COM92 


2009 


-1834 


89 


COM93 


2158 


-1834 


90 


COM94 


2306 


-1 834 


91 


COM95 


2455 


-1834 


92 


COM96 


2604 


-1834 


93 


COM97 


2842 


-1596 


94 


COM98 


2842 


-1428 


95 


COM99 


2842 


-1260 


96 


DI02 


2842 


-1092 


97 


DOFF 


2842 


-924 


98 


FR 


2842 


-756 


99 


YSCL 


2842 


-588 


100 


SHL 


2842 


-420 


101 


Vdd 


2842 


-252 


102 


Vss 


2842 


-84 


103 


VO 


2842 


84 


104 


VI 


2842 


252 


105 


V4 


2842 


420 


106 


V5 


2842 


588 


107 


DI01 


2842 


756 


108 


COMO 


2842 


924 


109 


C0M1 


2842 


1092 


110 


COM2 


2842 


1260 


111 


COM3 


2842 


1428 


112 


COM4 


2842 


1596 
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LOW-POWER 100-BIT LCD COMMON DRIVER 

■ DESCRIPTION 

The SED1 651 is a 1 00-output dot matrix LCD common (row) driver for driving high-capacity LCD panels 
at duty cycles higher than 1/64 (up to 1/300). The LSI has a wide range of the LCD driving voltages, 
and has its maximum drive voltage, VO, isolated from Vdd for the flexibility of bias voltage generation. 

The SED1 651 is used in conjunction with the SED1 648 (80-output segment driver) or the SED1 640 (80- 
bit segment driver) to drive a large-capacity dot matrix LCD panel. 



■ FEATURES 

• Low-power CMOS technology 

• 100-bit common (row) driver 

• Low output impedance 750Q (typ) 

• Duty cycle 1/64 to 1/300 

• Ability to adjust offset bias of the LCD relative to 
Vdd 



• Non-biased display off function 

• Pin selection of the output shift direction 

• LCD voltage -8 to -28V 

• Supply voltage 2.7 to 5.5V 

• Package Slim Al pad DIE (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1651 



SED1651 



D0~D3 



XSCL 



LP, FR 



YSCL 



YD 



100 



100 



V V V 



SED1648 



80 



V V V 



SED1648 



160x200 dots 
DUTY: 1/200 
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BLOCK DIAGRAM 



VO 
V1 
V4 
V5 




OO 

— c>- 



99 

-Q 



LCD Driver 
100 bits 



Level Shifter 
100 bits 



Bidirectional Shift Register 
50 X 2 bits 



-o- 



DI3 DI02 



■ BLOCK DESCRIPTION 

• Enable Shift Register 

This is a bidirectional shift register used for transmitting common data. The shift register has a 50 x 2 bit 
structure, and is selectable to 50 x 2 bits or 100 bits depending on the setting of SEL. 

When the 50 x 2 bit configuration is selected, the input for the second 50 bit shift register is DI3. 

• Level Shifter 

The level shifter is a level interface circuit which converts the signal voltage level from a logic circuit level to 
the LC driver voltage level. 

• LCD Driver 

The LCD driver outputs the LC drive voltage. 



The relationship between the display blanking signal DSPOFF, the contents of the shift register, the AC signal 
PR, and the On output voltage is as follows: 



DSPOFF 


Contents of Shift Register 


FR 


O Output Voltage 


H 


H 


H 


V5 


(Select level) 


L 


VO 


L 


H 


V1 


(Non-select level) 


L 


V4 


L 






VO 
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PIN DESCRIPTION 



Pin Name 



I/O 



Function 



OO to 099 



Common (row) output to drive LC. 

Output transition occurs on falling edge of YSCL. 



DI01 
DI02 



I/O 



50 X 2 bit bi-directional shift register serial data I/O. 

This is set to input or output depending on the level of the SHL input. 

Output transition occurs on falling edge of YSCL. 



DI3 



Scan pulse input terminal of the 50 x 2 structure. 
When SEL = L DI3 = Vss or GND. 



SEL 



Bi-directional shift register operating mode select input 
H: 50 X 2 (DI3 input) L: 100 



YSCL 



Serial data shift clock input (shifts scan data on falling edge). 



SHL 



Shift direction select and DIO terminal I/O control input. 



SHL 




Output Shift Direction 






DIO 








1 


2 


L 





49 50 




99 


1 





H 


99 


50 49 


-> 








1 



When SEL = "H", the DI3 input is input to O50 (SHL = "L") or 049 (SHL = "H"). 
When SEL = "L", the DI3 input is ignored and the DIO input is continuously 
shifted. 



DSPOFF 



LC display blanking control input. A low level clears the shift register, 
immediately causing all common outputs to go to VO. 



FR 



LC drive output AC signal input. 



Vdd, Vss 



Power 



Power source for logic: 
Vdd: OV (GND) 
Vss: -2.7 to -5.5V 



VO, V1 , 
V4, V5 



Power 



LC Drive Circuit Power: 
V5: -8 to -28V 
Vdd >V0 > V1 > V4 > V5 



Total 119 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Condition 


Unit 


Power voltage (1) 


Vss 


-7.0 to +0.3 


V 


Power voltage (2) 


V5 


-30.0 to +0.3 


V 


Power voltage (3) 


VO, V1, V4 


V5 - 0.3 to + 0.3 


V 


Input voltage 


VI 


Vss - 0.3 to + 0.3 


V 


Output voltage 


VO 


Vss - 0.3 to + 0.3 


V 


Output current (1) 


10 


20 


mA 


Output current (2) 


lOCOM 


20 


mA 


Operating temperature 


Topr 


-40 to +85 


°C 


Storage temperature (1) 


Tstg1 


-65 to +150 





Notes: *1 . The voltages are all relative to Vdd = OV. 

*2. Ensure that the relationship between VO, V1 , V4, and V5 is always as follows: Vdd > VO > V1 > V4 > V5. 



Systena Side 
Vcc A Vdd 



5V 



GND 



Vss 



-5V 



Vdd 

VO 

V1 



-28V 



V4 
V5 



*3. The LSI may be permanently damaged if the logic system power is floating or Vss is less than or equal to -2.6V when 
power is applied to the LC drive circuit system. Special caution must be paid to the power sequences when turning 
the power on and off. 
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• DC Electrical Characteristics Unless otherwise specified, Vdd = VO = OV, 

Vss = -5.5 to -2.7V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Applicable Pins 


Min 


Typ 


Max 


Unit 


Power voltage (1) 


Vss 




Vss 


-5.5 


-5.0 


-2.7 


V 


Recommended operating 
voltage 


V5 




V5 


-28.0 


— 


-12.0 


V 


r UoblUm Upc/ldllliy 

voltage 


V5 


nUIIOllUli upmctuuii 


V5 






—8 




Power voltage (2) 


VO 




VO 


-2.5 


— 





V 


Power voltage (3) 
Power voltage (4) 


V1 
V4 




VI 

V4 


^/y X vo 
V5 




Vdd 
7/9 X V5 


V 


High-level input voltage 


VlH 




Did, DI02, FR, 
YSCL, SHL, DI3, 
DSPOFF, SEL 


0.2 X Vss 


— 




V 


Low-level input voltage 


VIL 








u.o X vss 


V 


High-level output voltage 


VOH 


loH = -0.3mA 


DI01, DI02 


Vdd - 0.4 


— 




V 


Low-level output voltage 


Vol 


loL = 0.3mA 






Vss + 0.4 


V 


Input leakage current 


Ili 


Vss < ViN < OV 


YSCL, SHL, DI3, 
DSPOFF, FR, SEL 






2.0 


liA 


I/O leakage current 


Ili/o 


Vss < ViN < OV 


DI01, DI02 


— 




5.0 


|iA 


Static current 


Idds 


V5 = -12.0 to -28.0V 
ViH = Vdd, Vil = Vss 


Vdd 






25 


|iA 


Output resistance 


Room 


AlVoNi = 0.5V, VO = Vdd, 
V1 =-1.5V, V4 = -18.5V, 
V5 = -20.0V 


OO to 099 




0.75 


1.0 


KQ 


Average operating 
consumption current (1) 


lssi 


VSS = — O.OV, VIH = VDD, 
VlL = VsS,fYSCL= 12KHZ, 

Frame frequency = 60 Hz, 
Input data: 1/200; 
Ta = 25°C, Each duty 
cycle is "H", no load 
Vss = -3.0V; other 
parameters are the same 
as for Vss = -5.0V 


Vss 


— 


7 
5 


15 
10 


|iA 
I^A 


Average operating 
consumption current (2) 


|SS2 


Vss = -5.0V, VO = OV, 
VI =-1.5V,V4 = -18.5V, 
VEE =V5 = -20.0V; 
other parameters are 
the same as for lssi 


V5 




7 


15 


^lA 


Input terminal capacitance 


Ci 


Ta = 25°C 


YSCL, SHL, SEL, 
DSPOFF, FR, DI3 






8 


pF 


I/O terminal capacitance 


Ci/o 


DI01, DI02 






15 


PF 
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• AC Characteristics 

o Input Timing Characteristics 



FR 



YSCL 



DI01 
DI02 
DI3 



tr 



^twCLH*" 



yi 



twCLL" 



tcCL" 



V|H = 0.2x Vss 
V|L = 0.8 X Vss 



X 



Vss = -5.0 ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 


YSCL frequency 


tCCL 




500 




ns 


YSCL high-level pulse width 


tWCLH 




70 




ns 


YSCL low-level pulse width 


tWCLL 




330 




ns 


Data setup time 


tDS 




100 




ns 


Data hold time 


tDH 




10 




ns 


Allowable FR delay 


tDFR 




-300 


300 


ns 



Vss = -4.5 to -2.7V, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 


YSCL frequency 


tCOL 




1000 




ns 


YSCL high-level pulse width 


tWCLH 




160 




ns 


YSCL low-level pulse width 


tWCLL 




330 




ns 


Data setup time 


tDS 




200 




ns 


Data hold time 


tDH 




10 




ns 


Allowable FR delay 


tDFR 




-500 


500 


ns 



788 



SED1651 



Output Timing Characteristics 



FR 



YSCL 



DI01 
DI02 



DSPOFF 



On 



tpdDOCL- 



tpdCFR; 

tpdCDOFF — 



V|H = 0.2 X Vss 
V|L = 0.8 X Vss 



VoH = 0.2 X Vss 
Vol = 0.8 x Vss 



Vn - 0.5 
Vn + 0.5 



Vss = -5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


(YSCL fall ^ DIO) delay time 


tpdDOCL 


CL = 15pF 




350 


ns 


(YSCL fall On output) delay time 


tpdCCL 


V5 = -12 to -28.0V 




1.0 


lis 


(DSPOFF -> On output) delay time 


tpdCDOFF 


(FR On output) delay time 


tpdCFR 


CL = 100pF 




1.0 


\is 


Vss = -4.5 to -2.7V, Ta = -40 to 85°C 


Parameter 


Symbol 


Conditions 


Min 


Max 


Unit 


(YSCL fall -> DIO) delay time 


tpdDOCL 


CL = 15pF 




400 


ns 


(YSCL fall On output) delay time 


tpdCCL 


V5 = -12 to -28.0V 




2.0 


lis 


(DSPOFF -> On output) delay time 


tpdCDOFF 


(FR On output) delay time 


tpdCFR 


CL= lOOpF 




2.0 


[IS 
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Timing Diagram 

Timing diagram (assuming 1/200 duty). (This diagram provided only as a reference) 



1 frame 



DI01 
(DI3) 

YSCL 
FR 

DSPOFF 



(200 lines) 



SHL = "L" 
1/200 duty 



Shift 
Register 



QO 



Q1 



Q2 



DI02 



O 



VO 
VI 

V4 
V5 



100 lines 



;(*SEL=H, during DI3 input. 50 lines); 



O 1 



VO 
VI 

V4 
V5 



O 2 



VO 
VI 

V4 
V5 
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■ LCD DRIVING POWER 

• Method of Forming Each Voltage Level 

The simplest way to obtain the voltage levels for driving the LCs is to use resistive voltage dividers between 
V5 and Vdd, and to drive the LCs with op amp voltage followers. 

In consideration of the use of op amps, VO and Vdd are separated and given separate terminals. When op 
amps are not going to be used, connect VO to Vdd. 

When a resistive voltage divider is used, select the lowest resistances allowed by the system power supply 
tolerances. 

Permanent damage may result to the LSI when there is serial resistance in the Vdd power line. This is because 
the voltage drop that will occur at Vdd will cause the power level relationships within the LCD (i.e., Vdd > VO 
> V1 > V4 > V5) to fail. 

When a guard resistance is inserted, voltage stabilization using a capacitance is necessary. 

• Cautions During Power Up and Power Down 

Because of the high voltage of the LC driving system of this LSI, if the power to the logic system is floating 
or if Vss is less than or equal to -2.5V when a high voltage is applied to the LC driving system, then too much 
current will flow, causing damage to the LSI. 

It is recommended that the display off function (DSPOFF) be used to keep the LCD driver output level at VO 
until the LCD drive system voltage stabilizes. 

Follow the sequences below during power up and power down: 

Power up: Logic system on LC drive system on (or simultaneous) 

Power down: LC drive system off Logic system off (or simultaneous) 

As a way to prevent excessive current, insert a high-speed fuse or guard resistance in series with the LC 
power source. 

The optimal value of the guard resistance must be selected based on the capacitance of the LC cells. 




V 



t1 



t2 



Vdd — 

DSPOFF Vss 



-► t 
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EXAMPLE OF CONNECTION 

Large Screen LCD Structure Diagram 




Vss 



V5 V4 V3 V2 V1 VO Vdd 



YD- 
YSCL- 

SHL- 



FR- 

SEL- 
(GND) 



LP 

XSCLZZIZ 

SHL 

DSPOFF 

DI0~3^SiS 



C 



DI01 










<o 




Q 




UJ 




CO 


DI02 





DI01 






LO 




CO 




Q 




LLi 




CO 


DI02 





DI3 = HorL 



Vdd- 



SED1648 
EI01 EI02 



640 X 200 DOT 



1/200 DUTY 



SED1648 
EI01 (2) EI02 



^ I 



SED1648 
EI01 (8) EI02 
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■ PAD LAYOUT 



109 30 

□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ □ 

□ Y □ 



□ □ □ □ 



□ □ □ □ 



20 



Chip size 1 3.43 mm x 1 .76 mm 

Chip thickness 400 |Lim (TYP) 



Al Pad Specifications (SED1651Doa) 



1^ 153u 



chip edge 

(min) f 
l152u-a 

,.1.. 




chip edge 



-130u 



i-*-152u-a- 



144u 



(min) 



Pad a aperture (X, Y): 
Pad b aperture (X, Y): 
Pad c aperture (X, Y): 



.110x110^m PAD No. 30-109 

. 1 1 X 1 1 |im PAD No. 20-29, 110-119 

.110x110|im PAD No. 1-19 
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PAD COORDINATES 



Unit: [im 



No. 


Pari 

Name 


Y 
A 

Coord. 


Y 

Coord. 


1 


DI02 


-5985 


-709 


2 


VO 


-5510 


-709 


3 


VI 


-5035 


-709 


4 


V4 


-4560 


-709 


5 


V5 


-4038 


-709 


6 


Vss 


-3164 


-709 


7 


SEL 


-2280 


-709 


8 


SHL 


-1767 


-709 


9 


DI3 


-1064 


-709 


10 


YSCL 


-181 


-709 


11 


Vdd 


770 


-709 


12 


DSPOFF 


1283 


-709 


13 


FR 


2176 


-709 


14 


Vss 


2879 


-709 


15 


V5 


3753 


-709 


16 


V4 


4560 


-709 


17 


VI 


5035 


-709 


18 


VO 


5510 


-709 


19 


DI01 


5985 


-709 


20 


OO 


6560 


-610 


21 


01 


6430 


-466 


22 


02 


6560 


-321 


23 


03 


6430 


-177 


24 


04 


6560 


-32 


25 


05 


6430 


112 


26 


06 


6560 


257 


27 


07 


6430 


401 


28 


08 


6560 


545 


29 


09 


6430 


690 


30 


O10 


6079 


727 


31 


Oil 


5925 


727 


32 


012 


5771 


727 


33 


013 


5617 


727 


34 


014 


5463 


727 


35 


015 


5310 


727 


36 


016 


5156 


727 


37 


017 


5002 


727 


38 


018 


4848 


727 


39 


019 


4694 


727 


40 


O20 


4540 


727 



Pad 

No. 


Pari 

Name 


x 

Coord. 


Y 

Coord. 


41 


021 


4386 


727 


42 


022 


4232 


727 


43 


023 


4078 


727 


44 


024 


3924 


727 


45 


025 


3771 


727 


46 


026 


3617 


727 


47 


027 


3463 


727 


48 


028 


3309 


727 


49 


029 


3155 


727 


50 


O30 


3001 


727 


51 


031 


2847 


727 


52 


032 


2693 


727 


53 


033 


2539 


727 


54 


034 


2385 


727 


55 


035 


2232 


727 


56 


036 


2078 


727 


57 


037 


1924 


727 


58 


038 


1770 


727 


59 


039 


1616 


727 


60 


O40 


1462 


727 


61 


041 


1308 


727 


62 


042 


1154 


727 


63 


043 


1000 


727 


64 


044 


846 


727 


65 


045 


693 


727 


66 


046 


539 


727 


67 


047 


385 


727 


68 


048 


231 


727 


69 


049 


77 


727 


70 


O50 


-77 


727 


71 


051 


-231 


727 


72 


052 


-385 


727 


73 


053 


-539 


727 


74 


054 


-693 


727 


75 


055 


-846 


727 


76 


056 


-1000 


727 


77 


057 


-1154 


727 


78 


058 


-1308 


727 


79 


059 


-1462 


727 


80 


O60 


-1616 


727 



Pad 
No. 


Pad 
Name 


X 

Coord. 


Y 

Coord. 


81 


061 


-1770 


727 


82 


062 


-1924 


727 


83 


063 


-2078 


727 


84 


064 


-2232 


727 


85 


065 


-2385 


727 


86 


066 


-2539 


727 


87 


067 


-2693 


727 


88 


068 


-2847 


727 


89 


069 


-3001 


727 


90 


O70 


-3155 


727 


91 


071 


-3309 


727 


92 


072 


-3463 


727 


93 


073 


-3617 


727 


94 


074 


-3771 


727 


95 


075 


-3924 


727 


96 


076 


-4078 


727 


97 


077 


-4232 


727 


98 


078 


-4386 


727 


99 


079 


-4540 


727 


100 


O80 


-4694 


727 


101 


081 


-4848 


727 


102 


082 


-5002 


727 


103 


083 


-5156 


727 


104 


084 


-5310 


727 


105 


085 


-5463 


727 


106 


086 


-5617 


727 


107 


087 


-5771 


727 


108 


088 


-5925 


727 


109 


089 


-6079 


727 


110 


O90 


-6430 


690 


111 


091 


-6560 


545 


112 


092 


-6430 


401 


113 


093 


-6560 


257 


114 


094 


-6430 


112 


115 


095 


-6560 


-32 


116 


096 


-6430 


-177 


117 


097 


-6560 


-321 


118 


098 


-6430 


-466 


119 


099 


-6560 


-610 
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• CMOS 100-Bit Common Driver 

• High-Voltage LCD Driver 

■ DESCRIPTION 

The SED1733 is a 100-bit output LCD common (row) driver for driving high-capacity LCD panels at duty 
cycles higher than 1/100 (up to 1/500). The LSI features a wide range of LCD drive voltages. 

The device uses a high-speed daisy-chain enable system which decreases power consumption and 
eliminates the need for separate signals for each driver. 

The SED1733 is used in conjunction with the SED1722 or SED1724 segment drivers to support a large- 
capacity dot matrix LCD panel. 



■ FEATURES 

• Low-power high-speed CMOS technology 

• 100-bit common (row) driver 

• Duty cycle 1/100 to 1/500 

• Adjustable LCD drive voltages 

• Selectable output shift direction 

• Supports display blanking 

• Supports high-speed data transfer 



• Low output resistance 

• Ability to adjust offset bias of the LCD source from 
Vdd 

• Wide range of LCD voltage .... 14 to 40V 

• Supply voltage 4.5 to 5.5V 

• Package QFP-5 128 pins (Foa) 

Al pad (Doa) 



SYSTEM BLOCK DIAGRAM 



LCD 
GONTR 



SED1733 



SED1733 



D0~D7 



XSCL 



LP, FR 



YSCL 



YD 



100 



100 



V }f V 



SED1724 



V V V 



SED1724 



V V v 



SED1724 



t t t 

SED1724 



320 SEG X 200 GOM 
DUTY: 1/200 
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BLOCK DIAGRAM 



Vddh 
Vcc 

GND 
V1 
V4 

V5 
FR 



DI01 
YSCL 

SHL 
INH 



OO 01 



099 



Voltage 
Control 
Circuit 



LCD driver, 
100 bits 



Level shifter, 100 bits 



Two-way shift register, 
50 X 2 bits 



DI04 



DI02 DI03 
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I PIN DESCRIPTION 



Pin Name 



I/O 



Function 



Q'ty 



OO to 099 



LCD crystal common (row) outputs 

The output changes at the YSCL fall edge. 

To input and output serial data of 50 x 2 bits two-way shift register. 

Input or output is set by SHL input. Output changes at the YSCL fall edge 



100 



DI01, DI02 
DI03, DI04 



I/O 



YSCL 



To input shift clock of serial data. Scanning data is shifted at the fall edge. 



SHL 



To input the selection of shift direction and input-output control of 
DIO terminal. 



SHL 


(Output shift direction) 


DIO 


1.3 


2,4 


L 


► 99 


Input 


Output 


H 


99 ► 


Output 


Input 



INH 



To input blanking control of liquid crystal display. 

Low level input brings all common outputs to non-section level. 



INH 


FR 


OO to 099 


L 


H 


V1 


L 


V4 



FR 



To Input AC signal of liquid crystal driving output. 



Vcc, GND 



Power 
Supply 



Logic power supply. GND: V; Vcc: +5.0 V 



VI. V4, V5, 
Vddh 



Power 
Supply 



Power supply for liquid crystal driving 

Vddh: +14 V to +40 V; Vddh > V1 > 8/9 Vddh; 1/9 Vddh > V4 > V5 > Vddh, 
Vddh, V5: Selection level, VI , V4: Non-selection level 



Total: 114 pins 



■ FUNCTIONAL DESCRIPTION 

• Shift Register 

Bidirectional data shift register. 

• Level Shifter 

The level shifter converts the logic-level signals 
from the latch to the voltage levels required by the 
LCD drivers. 



• LCD Drivers and Voltage Control Circuit 

The LCD drivers drive individual columns of the 
display matrix with the voltage determined by the 
inhibit signal /INH, the frame signal FR, and the 
latched display data. This is shown in the table 
below. 



/INH 


Data 


FR 


SEG Output Voltage 




H 


H 


V5 


Selected 


H 


L 


VDDH 


L 


H 


VI 


Deselected 




L 


V4 


L 




H 


VI 


Deselected 




L 


V4 



797 



SED1733 



TIMING CHART 



[T 



...c 



r 



I — ■ o 



[T 



r 



r 



I — ' o 



._..r 



r 



I — ' o 



o 

Q 



O 
CO 
>- 



O 1- 



CM 
O 



o 

Q 



O T- CM 

O O O 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


V1 , V4, V5 


-0.3 to Vddh +0.3 


V 


Input voltage 


Vi 


-0.3 to Vcc +0.3 


V 


Output voltage 


Vo 


-0.3 to Vcc +0.3 


V 


DIO output current 


l01 


20 


mA 


LCD circuit output current 


l02 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°G 


Storage temperature 


Tstg 


-65 to +150 


°C 



Note 1 . Let the Vddh, V1 , V4 and V5 voltages maintain the condition, Vddh > V1 > V4 > V5 > GND, all the time. 



Vcc 
GND 



5V 



40V 



Vddh 
V1 



V4 
V5 
GND 



Note 2. If the logic circuit power supply comes to float while voltage is applied to the power supply of the liquid crystal 
driving circuit, the LSI may be broken permanently. So, prevent the logic circuit power supply from floating. 
Pay special attention to the power supply sequence when the system is switched on or off. 
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• DC Electrical Characteristics 

^ (Unless otherwise specified, GND = V, Vcc = +5.0 V ±10%, Ta = -20 to 75°C) 



Parampfpr 


Svmhol 


Condition 


Applicable 
Terminal 


Min 


Tvn 
1 y|j 


Max 


Unit 


Qi innl\/ \//^ltanio /"f \ 
OU|J|Jiy VUllciyt; ^ 1 / 


\/rr 




\/rr 




D.VJ 


o.o 


V 


Recommended supply voltage 


Vddh 




Vddh 


14.0 




40.0 


V 


Operable voltage 


Vddh 


Function 


Vddh 


8.0 






V 


Sunnlv vnltanp 


V1 


Rppnmmpnrifltinn x/flliip 

1 icvrwi 1 II 1 loi iv^ciiivji 1 vaiuc 


VI 






Vddh 


V 


.^iinnK/ vnltanp CVi 
ou|j|jiy voiiciyv? \yjf 


V4 V5 


RppnrniTiAnrjptinn x/j^liiP 


V4, V5 


GND 




1 /QWnni-i 




High level input voltage 


VlH 




DI01 
to DI04 


O.SVcc 




Vcc 


V 


Low level input voltage 


VIL 




FR, YSCL, 
INH, SHL 








v 


High level output voltage 


VOH 


lOH = -0.3 mA 


DI01 
to DI04 


Vcc -0.4 




Vcc 


V 


Low level output voltage 


Vol 


loL = 0.3 mA 


GND 


— 


0.4 


V 


Input leak current 


Ili 


GND< ViN< Vcc 


FR, YSCL, 
INH, SHL 


— 


— 


2.0 


jiA 


Input-output leak current 


Ili/o 


GND < ViN < Vcc 


DI01 
to DI04 






5.0 


jiA 


Static current 


IGND 


Vddh = 14.0 to 40.0 V 
ViH = Vcc, ViL = GND 


GND 






25 


^lA 


Output resistance 


RCOM 


AVoN 
= 0.5V 


Vddh=+30.0V 




*1 

OO to 
099 


— 


0.7 


1.8 


ka 


Vddh=+20.0V 




0.8 


2.2 


Vddh=+14.0V 




1.0 


2.6 


Ourrpnt rnn^iiimpH 


Ice 


Vcc = +5.0 V, ViH = Vcc, 
ViL = GND, fvscL =33.6 kHz, 
fpR =70 Hz; Input data: 1/480, 
"H" is input every duty. 
Common has no load. 


Vcc 




30 


60 


jiA 


Current consumed (2) 


Iddh 


Vcc = +5.0 V, V4 = +4.0 V, 
VI = +26.0 V, VDDH =+30.0V 
Other conditions are same 
as those of Idd 


Vddh 




45 


120 


uA 


Input terminal capacity 


Ci 


Freq.=1 MHz, Ta = 25°C 
Solid chip 


FR, YSCL, 
INH, SHL 






8 


PF 


I/O terminal capacity 


Ci/o 


DI01 
to EI04 






15 


PF 



*1 The output resistance is specified within the ranges of the supply voltages (2) and (3). 



800 



SED1733 



• AC Electrical Characteristics 
o input Timing Characteristics 



ViH = 0.8 X Vcc 
ViL = 0.2 X Vcc 



FR 



YSCL 



^twCLH^ 



tos 



D101~D104 XXXEX>K 



tDFR - 



twCLL - 



I toH 



- tcCL " 



(Vcc = 5.0 V ±10%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


Input signal rise time 


tr 








50 


ns 


Input signal rise time 


tf 








50 


ns 


YSCL cycle time 


tCCL 




400 






ns 


YSCL high level pulse width 


tWCLH 




70 






ns 


YSCL low level pulse width 


tWCLL 




330 






ns 


Data setup time 


tos 




100 






ns 


Data hold time 


tDH 




40 






ns 


FR delay allowable time 


tDFR 




-300 




300 


ns 



Output Timing Characteristics 



FR 
YSCL 

DI01 ~ 
□104 

INH 
O output 



- tpdDOCL- 



^ tpdCCL- 



tpdCFR - 

-tpdCINH 



ViH = 0.8 X Vcc 
ViL = .2 X Vcc 
0.8 X Vcc 
0.2 X Vcc 



VoH = 
Vo 



(Vcc = +5.0 V ±10%, Vddh = +40.0 V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


YSCL fall to DIG delay time 


tpdDOCL 


Cl= 15pF 






300 


ns 


YSCL fall to delay time 


tpdCCL 








0.7 


|LIS 


INH to O output delay time 


tpdCINH 


Cl= 100 pF 






0.7 


lis 


FR to output delay time 


tpdCFR 








0.7 


|IS 
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■ PACKAGE DIMENSIONS (SED1733Foa) 



o ^ zo ► io 




O ►DO- ►oo— ► 



■ PLASTIC QFP5-128PIN-S1 



Unit: inch (mm) 

0.929 ± 016 (23.6 ± O-^) ^ 



0.787 ±0 004 (20.0 ±0-1) 
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I PAD LAYOUT 









120 


□□□□□□□□□□□□□□□c 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


^□□□□□□□□□□□□□□□□n 
□ 
□ 
□ 
o 
□ 

" □ 
□ 




S (0,0) ' g a 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□D 
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Chip Dimensions 


6.10 mm X 5.30 mm 


Pad pitch 


0.170 mm (Min.) 


Chip thickness 


0.400 ±0.025 mm 


Aluminum pad opening 


100 |im X 100 [im (all terminals) 



I PAD COORDINATES 



Pad 


X 

(|im) 


Y 
(|im) 


Number 


Name 


1 


O 92 


-2882 


-2482 


2 


93 


-2620 


-2482 


3 


94 


-2420 


-2482 


4 


95 


-2230 


-2482 


5 


96 


-2050 


-2482 


6 


97 


-1870 


-2482 


7 


98 


-1700 


-2482 


8 


99 


-1530 


-2482 


9 


NC 


-1360 


-2482 


10 


DI01 


-1190 


-2482 


11 


DI02 


-1020 


-2482 


12 


DI03 


-850 


-2482 


13 


DI04 


-680 


-2482 


14 


INH 


-510 


-2482 


15 


SHL 


-340 


-2482 


16 


YSCL 


-170 


-2482 


17 


GND 





-2482 


18 


FR 


170 


-2482 


19 


Vcc 


340 


-2482 


20 


VI 


510 


-2482 


21 


V4 


680 


-2482 


22 


V5 


850 


-2482 


23 


NC 


1020 


-2482 


24 


Vddh 


1190 


-2482 


25 


NC 


1360 


-2482 


26 


OO 


1530 


-2482 


27 


01 


1700 


-2482 


28 


02 


1870 


-2482 


29 


03 


2050 


-2482 


30 


04 


2230 


-2482 


31 


05 


2420 


-2482 


32 


06 


2620 


-2482 


33 


07 


2882 


-2482 


34 


08 


2882 


-2482 


35 


09 


2882 


-2060 


36 


10 


2882 


-1880 


37 


011 


2882 


-1700 


38 


12 


2882 


-1530 


39 


13 


2882 


-1360 


40 


14 


2882 


-1190 



Pad 


X 

(^im) 


Y 

(^im) 


Number 


Name 


41 


15 


2882 


-1020 


42 


16 


2882 


-850 


43 


17 


2882 


-680 


44 


018 


2882 


-510 


45 


19 


2882 


-340 


46 


O20 


2882 


-170 


47 


GND 


2882 





48 


21 


2882 


170 


49 


22 


2882 


340 


50 


23 


2882 


510 


51 


24 


2882 


680 


52 


25 


2882 


850 


53 


26 


2882 


1020 


54 


27 


2882 


1190 


55 


28 


2882 


1360 


56 


29 


2882 


1530 


57 


O30 


2882 


1700 


58 


31 


2882 


1880 


59 


32 


2882 


2060 


60 


33 


2882 


2250 


61 


34 


2882 


2482 


62 


35 


2620 


2482 


63 


36 


2420 


2482 


64 


37 


2230 


2482 


65 


38 


2050 


2482 


66 


39 


1870 


2482 


67 


O40 


1700 


2482 


68 


41 


1530 


2482 


69 


42 


1360 


2482 


70 


43 


1190 


2482 


71 


44 


1020 


2482 


72 


45 


850 


2482 


73 


46 


680 


2482 


74 


47 


510 


2482 


75 


48 


340 


2482 


76 


49 


170 


2482 


77 


GND 





2482 


78 


O50 


-170 


2482 


79 


51 


-340 


2482 


80 


52 


-510 


2482 



Pad 


X 
(|im) 


Y 

(^im) 


Number 


Name 


81 


53 


-680 


2482 


82 


54 


-850 


2482 


83 


55 


-1020 


2482 


84 


56 


-1190 


2482 


85 


57 


-1360 


2482 


86 


58 


-1530 


2482 


87 


59 


-1700 


2482 


88 


O60 


-1870 


2482 


89 


61 


-2050 


2482 


yu 




-2230 


2482 


91 


63 


-2420 


2482 


92 


64 


-2620 


2482 


93 


65 


-2882 


2482 


94 


66 


-2882 


2250 


95 


67 


-2882 


2060 


96 


68 


-2882 


1880 


97 


69 


-2882 


1700 


98 


O70 


-2882 


1530 


99 


71 


-2882 


1360 


100 


72 


-2882 


1190 


101 


73 


-2882 


1020 


102 


74 


-2882 


850 


103 


75 


-2882 


680 


104 


76 


-2882 


510 


105 


77 


-2882 


340 


106 


78 


-2882 


170 


107 


GND 


-2882 





108 


79 


-2882 


-170 


109 


O80 


-2882 


-340 


110 


81 


-2882 


-510 


111 


82 


-2882 


-680 


112 


83 


-2882 


-850 


113 


84 


-2882 


-1020 


114 


85 


-2882 


-1190 


115 


86 


-2882 


-1360 


116 


87 


-2882 


-1530 


117 


88 


-2882 


-1700 


118 


89 


-2882 


-1880 


119 


O90 


-2882 


-2060 


120 


91 


-2882 


-2250 
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■ DESCRIPTION 

The SED1741 is a 100 (50 x 2) dot matrix LCD common (row) driver for driving high-capacity LCD panels 
at duty cycles higher than 1/100 (up to 1/500). The LSI features a wide range of LCD drive voltages. The 
device uses a daisy-chain enable system which decreases power consumption and eliminates the need for 
separate enable signals for each driver. 

The SED1 741 is used in conjunction with the SED1 742/44 (1 60-bit segment driver) to drive a large-capacity 
dot matrix LCD panel. 



■ FEATURES 

• Low-power high-speed CMOS technology 

• 1 00-bit (50 X 2) common (row) driver 

• Duty cycle 1/100 to 1/500 

• Adjustable LCD drive voltages 

• Unbiased display off function 

• Adjustable offset bias of the LCD according to 
Vddh and GND 

• Built-in circuit for clock stop detection 



• Ability to adjust offset bias of the LCD source from 
Vdd 

• Pin selectable output shift direction 

• Low output impedance 1 KQ 

• LCD voltage 14 to 42V 

• Supply voltage 2.7 to 5.5V 

• Package Au bump (Dib) 

TAB (TOA) 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



SED1741 



SED1741 



SED1741 



DO - D3 



XSCL 



LP, FR 



YSCL 



YD 



100 



100 



100 



V }f V 



SED1742T 



V V }f 



SED1742T 



160 



320 SEG X 300 COM 
DUTY: 1/300 
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■ BLOCK DrAGRAM 




FR (?- 

INH 
DI01 
YSCL 



SHL 9- 



00- 

t 



99 

Q— 



100-bit LCD Driver 



100-bit Level Shifter 



50 X 2-bit Bidirectional 
Shift Register 



Clock stop 
detector 





VI 
V4 



DI02 

^ Vcc 

^ 9 GND 



IP1 CI C2 lP2 Opi IP3 Ip4 0P2 SEL DI3 
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■ BLOCK DESCRIPTION 
• Shift Register 

This is a bidirectional shift register for common data transmission. 



• Level Shifter 

This is a voltage level interface circuit for shifting the signal voltage from the logic system level to the LCD 
driver system level. 



• LCD Driver 

This outputs the LCD driver voltage. 

The table below shows the relationships between the display blanking signal INH, the contents of the shift 
register, the alternating current signal FR, and the common output voltage. 



INH 


Contents of 
Shift Register 


FR 


Output Voltage 




H 


H 


V5 


H 


L 


VO (Vddh) 


L 


H 


V1 




L 


V4 


L 






V5 



• Clock Stopped Detection Circuit 

When the alternating current drive clock stops during the time when a voltage is applied to a liquid crystal cell, 
the liquid crystal cell may experience DC deterioration. This circuit is able to detect alternating current drive 
clock stoppages and removes the voltage from the liquid crystal cell by supplying an input to the INH terminal 
as a detection signal. 
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I PIN DESCRIPTION 



Terminal Name 



I/O 



Function 



Q'ty 



OO to 99 



Common (row) output for LCD drive. The signal changes at the falling edge 
of YSCL. 



100* 



DI01, DI02 
DI3 



I/O 
I 



Scan pulse of 50 x 2-bit bi-directional shift register. 

They are set to the input or output depending on the SHL input. 

The output changes at the falling edge of YSCL. 

Input terminal of scan pulse in 50 x 2-bit configuration. 

If SEL = low, DI3 = Vcc or GND. 



SEL 



Selective input of bi-directional shift register operation mode. 
High: 50 x 2 (SIS input); low: 100. 



YSCL 



Shift clock input of serial data. The scan data is shifted at the falling edge. 



SHL 



Used for shift direction selection and I/O control input of DIO terminal. 



SHL 


Output Shift Direction 


DIO 


DI01 


DI02 


L 


— ► 99 


Input 


Output 


H 




Output 


Input 


99 ► 



FR 



AC conversion signal input of LCD drive output. 



Vcc, GND 



Power 
supply 



Logic power supply 



GND : OV 



Vcc : +3, +5V 



VO, VI. V4, 
V5, Vddh 



Power 
supply 



LCD drive power supply GND : OV Vddh : 4-14 to +40V 
Vddh (VO) > VI > 8/9 Vddh 
1/9 Vddh >V4>V5> GND 



INH 



Blanking control input of LCD display. All common outputs are set to the V5 
level during low level input. 



IP1 



Clock stop detect input. 



IP2 



Signal input ANDed with clock stop detect output; the pull-down resistor is 
provided. 



CI 



O 



First charge hold terminal. An external capacitor must be added to the GND. 



C2 



Second charge hold terminal. An external capacitor and resistor must be 
added to the GND. 



0P1 



O 



Clock stop detect output. 



IP3 



NAND gate input with pull-down resistor. 



IP4 



NAND gate input. 



OP2 



NAND gate output. 



NO: 60. 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Power voltage (1) 


Vcc 


-0.3 to +7.0 


V 


Power voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Power voltage (3) 


VO, V1. V4, V5 


GND - 0.3 to Vddh + 0.3 


V 


Input voltage 


V1 


GND - 0.3 to Vcc + 0.3 


V 


Output voltage 


VO 


GND - 0.3 to Vcc + 0.3 


V 


DIO output current 


101 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 1 


Tstg1 


-65 to +150 


°C 


Storage temperature 2 


Tstg2 


-55 to +100 


X 



Notes: 

1. The voltage is based at GND = 0V. 

2. The storage temperature 1 is specified for a 
single chip and the storage temperature 2 is 
specified for TCP mounting. 

3. Voltages VO, VI and V4 must satisfy the following 
condition: Vddh (VO) > VI > V4 > V5 > GND. 

4. 





40V 




5V 





Vddh(V) 



V4 
V5 
GND 



If the logic power supply is floating or if it drops below Vss = 2.9Vdc when the LCD drive is powered, the LSI 
may be destroyed permanently. Care must be taken especially during the on/off sequence of the system 
power supply. 
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• DC Electrical Characteristics Unless otherwise noted, GND = V5 = OV, Vcc = 

+5.0Vdc ± 10%, Ta -20 to +75°C 



Parameter 


Symbol 


Conditions 


Applicable Pins 


Min 


TvD 


Max 


Unit 


Power voltage (1 ) 


Vcc 




Vcc 


3.0 


5.0 


5.5 


V 


Recommendecl operating 
voltage 


Vddh 




Vddh 


14.0 




40.0 


V 


Operable voltage 


Vddh 


Function 


Vddh 


8.0 








V 


Power voltage (2) 


V1 


Recommended value 


VI 


8/9 X Vddh 






V 


Power voltage (3) 


V4, V5 


Recommended value 


V4, V5 


GND 




1 /9 X Vddh 


V 


High-level input voltage 


VlH 


Vcc = +3.0 to +5.5V 


Did, DI02, DI3, 
IP1 to 4, SEL, FR, 
YSCL, SHL, INH 


0.8 X Vcc 


— 




V 


Low-level input voltage 


ViL 






0.2 X Vcc 


V 


High-level output voltage 


VOH 


Vcc = +3 
to +5.5V 


loH = -0.3mA 


UlvJ 1 , UlU<i, 
OP1,OP2 


vcc — U.4 






V 


Low-level output voltage 


Vol 


loL = 0.3mA 




— 


0.4 


V 


Input leakage current 


Ili 


GND<ViN<Vcc 


DI3, SEL, FR, 
YSCL, SHL, INH 






2.0 


^lA 


Input current 


llH 


ViN < Vcc 

(IP4 = C2 = GND) 


IP2, IPS 


40 


80 


180 


fxA 


I/O leakage current 


Ili/o 


GND<ViN<Vcc 


DI01, DI02 


— 


— 


5.0 


^A 


Static current 


Ignd 


Vddh = +14.0 to +40.0V 
ViH = Vcc, ViL = GND 








£.0 


II A 


Output resistance 


RCOM 


AlVoNi 
= 0.5V 
Recom- 
mended 
condi- 
tions 


Vddh = +30.0V 


OO to 099 




1.0 


2.3 


Ka 


Vddh = +20.0V 


— 


1.2 


2.8 




Average operating 
consumption current (1) 


Icc 


Vcc = +5.0V, ViH = Vcc, 
ViL= GND, fYSCL = 33.6kHz, 
tFR = 70Hz, Input data: 
1/480, no load 
Vcc = +3.0Vdc; other 
parameters are the same 
as for Vcc = +5.0V 


Vcc 




9 
6 


20 
10 


|iA 


Average operating 
consumption current (2) 


Iddh 


Vddh = VO = +30.0V 
VI = +28.0V, V4 = +2.0V, 
V5 = O.OV; other 
parameters are the 
same as for Icc 


Vddh 




18 


40 


|iA 


Input terminal capacity 


Ci 


Freq. = 1 MHz, 
Ta = 25°C, 
separate chip 


DI3, IP1 to 4, 
SEL, FR.YSCL, 
SHL, INH 






8 


PF 


I/O terminal capacity 


Ci/o 


DI01, DI02 






15 


PF 



• Operating Voltage Range (Vcc-Vddh) 

The Vddh voltage must be set within the following 
operating voltage range of Vcc to Vddh. 



Vddh (V) 

















Operating Voltage | 
Range 

















' — ■— ^ — ■ — '■■ — ' — '•■ — ' — ' 

2.0 3.0 4.0 5.0 6.0 
Vcc (V) 
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• AC Electrical Characteristics 
o Input Timing Characteristics 




VCC = +5.0V ± 10%. Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL cycle 


tCCL 




400 






ns 


YSCL high-level pulse width 


tWCLH 




70 






ns 


YSCL low-level pulse width 


tWCLL 




330 






ns 


Data setup time 


tDS 




100 






ns 


Data hold time 


tDH 




40 






ns 


FR delay allowance time 


tDFR 




-300 




+300 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal fall time 


tf 








50 


ns 



Vcc = +5.0V ± 10%, Ta = -20 to 75°C 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL cycle 


tCCL 




800 






ns 


YSCL high-level pulse width 


tWCLH 




140 






ns 


YSCL low-level pulse width 


tWCLL 




660 






ns 


Data setup time 


tDS 




200 






ns 


Data hold time 


tDH 




80 






ns 


FR delay allowance time 


tDFR 




-600 




+600 


ns 


Input signal rise time 


tr 








100 


ns 


Input signal fall time 


tf 








100 


ns 



I 



811 



SED1741 



o Output Timing Characteristics 




Vcc = +5.0V ± 10%, Vddh = +14.0 to +40.0V 



Parameter 


Symbol 


Condition 


Min 


Max 


Unit 


Output delay time from YSCL to DIO 


tpdDOCL 


CL = 15pF 




300 


ns 


Output delay time from YSCL to COM 


tpdCCL 


Vddh = +14.0 to 
+40.0V, CL- lOOpF 




700 


ns 


Output delay time from INH to COM 


tpdCINH 




700 


ns 


Output delay time from FR to COM 


tpdCFR 




700 


ns 


Output delay time from IP1 to 0P1 


td1 


CL= 15pF 




4C2R2 


ns 


Output release time from IP1 to OP1 


tdT1 






ns 


Output delay time from IP2 to 0P1 


td2 




100 


ns 


Output release time from IP2 to 0P1 


tdT2 




100 


ns 



Vcc = +3.0 to 4.5V, Vddh = +14.0 to +28.0V 



Parameter 


Symbol 


Condition 


Min 


Max 


Unit 


Output delay time from YSCL to DIO 


tpdDOCL 


CL=15pF 




600 


ns 


Output delay time from YSCL to COM 


tpdCCL 


Vddh = +14.0 to 
+40.0V, CL - lOOpF 




1400 


ns 


Output delay time from INH to COM 


tpdCINH 




1400 


ns 


Output delay time from FR to COM 


tpdCFR 




1400 


ns 


Output delay time from IP1 to 0P1 


td1 


CL = 15pF 




4C2R2 


ns 


Output release time from IP1 to 0P1 


tdT1 






ns 


Output delay time from IP2 to 0P1 


td2 




200 


ns 


Output release time from IP2 to 0P1 


tdT2 




200 


ns 
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o Timing Diagram 

In this timing diagram, SHL = "L", and assumes a 1/200 duty cycle. (This diagram is provided only as a 
reference.) 



DI01 ^ L 



INH 





QO 


Shift 




Registers 


Q1 


Witlnin 




The IC 


^ Q2 






DI02 



oo 



01 



02 



-VO 
-V1 

-V4 
-V5 

-VO 
-V1 

-V4 
-V5 
-VO 
-V1 

-V4 
-V5 



1 Frame 



(200 lines) 



-jwjuui-iu^jWL-jmjmi-A 



Jl 

100 Lines i — i 



Jl 



100 Lines 



Jl 



Jl. 



j^. 
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EXAMPLE OF APPLICATION 



Large screen LCD schematic diagram 



DO - D7: 

SHL- 
LP- 
XSCL" 



DI01 - 
SEL- 



JFR 
INH 



DI01 
YSCLg 
SEL 5 
Dl 3 S 
DI02 



ifT 



DI01 
YSCL5 



Dl 3 



r DI02 



1^ 



EI01 EI02 
SED1744 



jLh 


DI01 




YSCLg 




iff 


SEL Q 


iff 


Dl 3 "th 
DI02 



EI01 EI02 
SED1744 



EI01 EI02 
SED1744 



160 



EI01 EI02 
SED1744 



160 



160 



LCD Panel 



PAD LAYOUT 



□□□□□□□□□□□□□□□□DnnnaDaaDnnDonnnnnDnaoDDnnnannnnannnaoDaDi 
D1741D1B 



Chip Size 
Pad pitch 
Chip thickness 



7.30 mm x 4.48 mm 
108 |xm (IVIin.) 
525 p.m ± 25|im 



• Au Bump (SED1741D1B) reference 

Au vertical bump 

Parallel scribe x Vertical scribe ± Tolerance 

Bump size A: 72|im x 93|xm ± 4|xm 

(PadNos.1to15,39to183) 

Bump size B: 93|im x 1 06|im ± 4jLim 
(Pad Nos. 16 to 33, 38) 

Bump size C: 93|im x 93^im ± 4|xm 
(Pad Nos. 34 to 37) 

Bump height: 1 7 to 28|Lim 
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• Pad Coordinates 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


1 


NC 


-3228 


-2064 


2 


NC 


-3120 


-2064 


3 


NC 


-3012 


-2064 


4 


NC 


-2903 


-2064 


5 


NC 


-2795 


-2064 


6 


NC 


-2687 


-2064 


7 


NC 


-2578 


-2064 


8 


NC 


-2470 


-2064 


9 


NC 


-2362 


-2064 


10 


NC 


-2253 


-2064 


11 


NC 


-2145 


-2064 


12 


NC 


-2037 


-2064 


13 


NC 


-1929 


-2064 


14 


NC 


-1820 


-2064 


15 


NC 


-1712 


-2064 


16 


DI02 


-1550 


-2058 


17 


Did 


-1417 


-2058 


18 


GND 


-1284 


-2058 


19 


SEL 


-1151 


-2058 


20 


0P1 


-1018 


-2058 


21 


C1 


-885 


-2058 


22 


IP1 


-752 


-2058 


23 


C2 


-619 


-2058 


24 


IP2 


-486 


-2058 


25 


DI3 


-353 


-2058 


26 


IP3 


-220 


-2058 


27 


SHL 


-87 


-2058 


28 


YSCL 


46 


-2058 


29 


IP4 


179 


-2058 


30 


INH 


312 


-2058 


31 


0P2 


445 


-2058 


32 


Vcc 


578 


-2058 


33 


FR 


711 


-2058 


34 


V5 


872 


-2026 


35 


V4 


1034 


-2026 


36 


V1 


1195 


-2026 


37 


VO 


1357 


-2026 


38 


Vddh 


1550 


-2058 


39 


NC 


1712 


-2064 


40 


NC 


1820 


-2064 


41 


NC 


1929 


-2064 


42 


NC 


2037 


-2064 


43 


NC 


2145 


-2064 


44 


NC 


2253 


-2064 


45 


NC 


2362 


-2064 


46 


NC 


2470 


-2064 


47 


NC 


2578 


-2064 


48 


NC 


2687 


-2064 


49 


NC 


2795 


-2064 


50 


NC 


2903 


-2064 



No. 


Pin NamG 


X 

Coord. 


Y 

Coord. 


51 


NC 


3012 


-2064 


52 


NC 


3120 


-2064 


53 


NC 


3228 


-2064 


54 


NC 


3474 


-1841 


55 


NC 


3474 


-1733 


56 


NC 


3474 


-1625 


57 


NC 


3474 


-1516 


58 


NC 


3474 


-1408 


59 


NC 


3474 


-1300 


60 


NC 


3474 


-1191 


61 


NC 


3474 


-1083 


62 


NC 


3474 


-975 


63 


NC 


3474 


-866 


64 


-NC 


3474 


-758 


65 


NC 


3474 


-650 


66 


NC 


3474 


-542 


67 


NC 


3474 


-433 


68 


NC 


3474 


-325 


69 


OO 


3474 


-217 


70 


01 


3474 


-108 


71 


02 


3474 





72 


03 


3474 


108 


73 


04 


3474 


217 


74 


05 


3474 


325 


75 


06 


3474 


433 


76 


07 


3474 


542 


77 


08 


3474 


650 


78 


09 


3474 


758 


79 


O10 


3474 


866 


80 


Oil 


3474 


975 


81 


012 


3474 


1083 


82 


013 


3474 


1191 


83 


014 


3474 


1300 


84 


015 


3474 


1408 


85 


016 


3474 


1516 


86 


017 


3474 


1625 


87 


018 


3474 


1733 


88 


019 


3474 


1841 


89 


O20 


3195 


2064 


90 


021 


3087 


2064 


91 


022 


2978 


2064 


92 


023 


2870 


2064 


93 


024 


2762 


2064 


94 


025 


2653 


2064 


95 


026 


2545 


2064 


96 


027 


2437 


2064 


97 


028 


2328 


2064 


98 


029 


2220 


2064 


99 


O30 


2112 


2064 


100 


031 


2004 


2064 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


101 


032 


1895 


2064 


102 


033 


1787 


2064 


103 


034 


1679 


2064 


104 


035 


1570 


2064 


105 


036 


1462 


2064 


106 


037 


1354 


2064 


107 


038 


1245 


2064 


108 


039 


1137 


2064 


109 


O40 


1029 


2064 


110 


041 


921 


2064 


111 


042 


812 


2064 


112 


043 


704 


2064 


113 


044 


596 


2064 


114 


045 


487 


2064 


115 


046 


379 


2064 


116 


047 


271 


2064 


117 


048 


162 


2064 


118 


049 


54 


2064 


119 


O50 


-54 


2064 


120 


051 


-162 


2064 


121 


052 


-271 


2064 


122 


053 


-379 


2064 


123 


054 


-487 


2064 


124 


055 


-596 


2064 


125 


056 


-704 


2064 


126 


057 


-812 


2064 


127 


058 


-921 


2064 


128 


059 


-1029 


2064 


129 


O60 


-1137 


2064 


130 


061 


-1245 


2064 


131 


062 


-1354 


2064 


132 


063 


-1462 


2064 


133 


064 


-1570 


2064 


134 


065 


-1679 


2064 


135 


066 


-1787 


2064 


136 


067 


-1895 


2064 


137 


068 


-2004 


2064 


138 


069 


-2112 


2064 


139 


O70 


-2220 


2064 


140 


071 


-2328 


2064 


141 


072 


-2437 


2064 


142 


073 


-2545 


2064 


143 


074 


-2653 


2064 


144 


075 


-2762 


2064 


145 


076 


-2870 


2064 


146 


077 


-2978 


2064 


147 


078 


-3087 


2064 


148 


079 


-3195 


2064 


149 


O80 


-3474 


1841 


150 


081 


-3474 


1733 



Unit: |im 



No. 


Pin Name 


X 

Coord. 


Y 

Coord. 


151 


082 


-3474 


1625 


152 


083 


-3474 


1516 


153 


084 


-3474 


1408 


154 


085 


-3474 


1300 


155 


086 


-3474 


1191 


156 


087 


-3474 


1083 


157 


088 


-3474 


975 


158 


089 


-3474 


866 


159 


O90 


-3474 


758 


160 


091 


-3474 


650 


161 


092 


-3474 


542 


162 


093 


-3474 


433 


163 


094 


-3474 


325 


164 


095 


-3474 


217 


165 


096 


-3474 


108 


166 


097 


-3474 





167 


098 


-3474 


-108 


168 


099 


-3474 


-217 


169 


NC 


-3474 


-325 


170 


NC 


-3474 


-433 


171 


NC 


-3474 


-542 


172 


NC 


-3474 


-650 


173 


NC 


-3474 


-758 


174 


NC 


-3474 


-866 


175 


NC 


-3474 


-975 


176 


NC 


-3474 


-1083 


177 


NC 


-3474 


-1191 


178 


NC 


-3474 


-1300 


179 


NC 


-3474 


-1408 


180 


NC 


-3474 


-1516 


181 


NC 


-3474 


-1625 


182 


NC 


-3474 


-1733 


183 


NC 


-3474 


-1841 
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• CMOS 160-bit LCD Common Driver 

• Low Power 

■ DESCRIPTION 

The SED1743 is an LCD common driver for high-resolution dot-matrix panels, which incorporates 160 row 
driver outputs. It is designed for use in conjunction with the SED1742 and SED1744 column drivers. 

The SED1743 features a wide range of LCD drive voltages. The upper and lower drive voltages, Vo and Vs 
are independent of the chip supplies. This enables the LCD drive bias voltages to be supplied from an external 
source. As a result, the SED1743 is compatible with a large range of LCD panels. 

The SED1743 uses a daisy-chain enable system which decreases power consumption and eliminates the 
need for separate enable signals for each driver. 

The SED1743 operates from a 2.7 to 5.5V supply and is available in both chip packages and tape-carrier 
packages (TCPs). 



FEATURES 

• 1 60 (80 X 2) LCD common drive outputs 

• Pin-selectable output shift direction 

• Adjustable LCD drive voltages 

• Duty cycles up to 1/480 

• Zero-bias display disable function 

SYSTEM BLOCK DIAGRAM 



• Silicon-gate CMOS technology 

• 1 kQ. typical output impedance 

• 1 4 to 40V LCD drive voltages 

• 2.7 to 5.5V supply 

• Chip (SED1 743Dib) or tape-carrier 
(SED1743Toa) packages 



vo 

V5 
Vddh 



FR (y 



SHL (y 



oo 

—<) — 



O 159 



160-Segment LCD Driver 



160-bit Level Shifter 



80 X 2-bit 
Bidirectional Shift 
Register 



VI 
V4 




Clock 
Stopped 
Detector 




IP1 CI C2 IP2 0P1 IP3 IP4 0P2 SEL DI3 
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BLOCK DIAGRAM 




FR (> 

INH 
DI01 
YSCL 

SHL <> 



OO 

-o— 
k 



O 159 

— o — 



LCD driver, 160-bit 






/\ 


\ 


Level shifter, 160-bit 


t . 


/\ 





Two-way shift register 
80 X 2-bit 



VI 
V4 





IP1 C1 C2 IP2 0P1 IPS IP4 0P2 SEL DI3 
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■ PIN DESCRIPTION 



Tprminal Namp 

I^IIIIIIICll INClill^ 


I/O 


Fi inptinn 


O'tv 


OO to 159 





Common (row) output for liquid crystal display 


160 


DI02 
nini 


I/O 


UHKJ 1 ctllo lJ\\J^ ale Udlct Uiipul/UUipUl lU a Ul UllcUllUllal billll rt^yiolc;!, c;llimr Uilc; Oail 

selected as input or output by setting. 80 x 2-bit two-way shift register scan pulse SHL 
input sets the terminal to input or output. The output varies at the YSCL trailing edge. The 
DI3 is the input terminal of the scan pulse when 80 x 2 configuration is used. 


3 


SEL 


1 


Shift register mode selection input 

H: 80 X 2 (DI3 input) L: 160, also connect DI3 = GND 


1 


YSCL 


1 


Serial data shift clock input; negative edge triggered 


1 


SHL 


1 


Shift direction select input 


1 


SHL 


(Output shift direction) 


DIO 


DI01 


DI02 


L 


► 159 


Input 


Output 


H 


159 ► 


Output 


Input 




FR 


1 


Common drive signal polarity select input 


1 


Vcc, GND 


Power 
Source 


Logic power source. GND: V; Vcc: -h3 V, -i-5 V 


2 


V5 V4 VI VO 
and Vddh 


Power 
Source 


Liquid crystal drive power source GND: V; Vddh: 8V to 42V 
Vddh (VO) > VI > 8/9 Vddh, 1/9 Vddh > V4 > V5 > GND 


5 


INH 


1 


Display blanking input 

Low-level input sets all the common outputs to V5 level. 


1 


IP1 


1 


Stop detector clock input 




IP2 


1 


Signal input to be AND-ed with the stop detect output, equipped with 
internal pull-down resistor 




CI 





1st charge hold terminal, Capacitor externally mounted between GND 




C2 





2nd charge hold terminal, Capacitor and resistor externally mounted 
between GND 





0P1 





Clock stop detector output 


— j 


IPS 


1 


NAND gate input internal pull-down resistor 




IP4 


1 


NAND gate input 




0P2 





NAND gate output 




DI3 


1 


Scan pulse input when 2 x 80 mode 
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■ ELECTRICAL CHARACTERISTICS 
• Absolute Maximum Ratings 



Parameter 


Symbol 


Ratings 


Unit 


Supply voltage range (1 ) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage for LCD 


Vddh 


-0.3 to +45.0 


V 


Supply voltage for LCD (3) 


VO, V1, V4, V5 


GND -0.3 to Vddh +0.3 


V 


Input voltage (4) 


Vi 


GND-0.3 to Vcc +0.3 


V 


Output voltage 


Vo 


GND -0.3 to Vcc +0.3 


V 


ElO output current 


l01 


20 


mA 


Operating temperature 


Topr 


-20 to +75 


°C 


Storage temperature 1 (2) 


Tstg1 


-65 to +150 


°C 


Storage temperature 2 (2) 


Tstg2 


-55 to +100 


°C 



Vcc 

GND 



5V 



42V 



Vddh (VO) 
vo 

V1 

V4 
V5 
GND 



Notes: 1 . The voltage is based at GND = V. 

2. The storage temperature 1 is specified for a single chip and the storage temperature 2 Is for TCP 
mounting. 

3. Voltage VO, V1 and V4 should satisfy the condition: Vddh (VO) > V1 > V4 > V5 > GND. 

4. CAUTION: The LSI may be externally broken if the logic system power source floats or decreases below 
Vcc=2.6 V while voltage is applied to the liquid crystal drive system power source. Special care should 
betaken for the power source sequence when turning the system power on and off. 



• Recommended Operating Conditions 

" Ta = 25°C 



Parameter 


Symbol 


Rating 


Unit 


Logic supply voltage 


Vcc 


5 


V 


Segment driver supply voltage range 


Vddh 


14 to 40 


V 


Ta = 25°C 


Parameter 


Symbol 


Rating 


Unit 


Logic supply voltage 


Vcc 


3 


V 


Segment driver supply voltage range 


Vddh 


14 to 28 


V 
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• DC Electrical Characteristics 

(Unless otherwise specified, GND=V5=0V, Vcc= +5.0V ±10%, Ta= -20 to 75°C) 



Parameter 


Symbol 


Condition 


Terminal 


Min 


Typ 


Max 


Unit 


Logic supply voltage (1) 


Vcc 




Vcc 


2.7 


5.0 


5.5 


V 


Operation voltage recommended 


Vddh 




Vddh 


8.0 




42 


V 


Common driver supply voltage 


Vddh (VO) 


Function 


Vddh 


8.0 


— 


42 


V 


Common driver supply voltage 


VI 


Value recommended 


V1 


8/9VDDH 


— 


— 


V 


Common driver supply voltage 


V4, V5 


Value recommended 


V4 


GND 


— 


1/9VDDH 


V 


High level input voltage 


VlH 


Vcc = 3.0 to 5.5 V 


DI01, DI02, 
DI3, IP1 to 4, 

SEL, FR, 
YSCL, SHL, 
INH 


O.SVcc 


— 





V 


Low level input voltage 


VIL 






0.2Vcc 


V 


High level output voltage 


VOH 


Vcc = 3 to 5.5 V 


lOH = -0.3 mA 


DI01, DI02 
0P1, 0P2 


Vcc -0.4 


— 




V 


Low level output voltage 


Vol 


lOL = 0.3 mA 






0.4 


V 


Low-level input 
leakage current 


Ili 


GND < ViN < Vcc 


DI3, SEL, FR, 
YSCL, SHL, 
INH 






2.0 


|LlA 


High-level input leakage current 


llH 


ViN < Vcc 


IP2, IPS 


40 


80 


180 




Input/Output leak current 


Ili/o 


GND < ViN < Vcc 


DI01, DI02 






JD.U 


1 1 A 


Static current 


IGND 


Vddh = 14.0 to 40.0 V 
ViH = Vcc, ViL = GND 


GND 


— 


— 


25 


^lA 


Output resistance 


RCOM 


AVoN 
= 0.5V 

condition 
recommended 


Vddh=+30.0V 


OO to 
0159 




0.65 


2.0 


kQ 


Vddh=+20.0V 




u. / 


O 1 


Average operation 
current consumed (1) 


Ice 


Vcc = +5.0 V, ViH = Vcc, 
ViL = GND, fxscL =33.6 kHz, 
fpR =70 Hz; Input data: 
1/480, No load 


Vcc 


— 


9 


20 


|iA 


Vcc = +3.0 V Other 
condition: Same as Vcc = 5V 


— 


6 


10 


Average operation 
current consumed (2) 


Iddh 


Vddh = VO = +30.0 V, 
V1 = +28.0 V, V4 = +2.0 V, 
V5 = +0.0 V, Vcc = +5.0 V; 
Other condition: same as Ice 


Vddh 




A 

4 




1 1 A 


Input capacitance 


Ci 


Freq.=1 MHz, Ta = 25°C 
Single chip 


DI3, IP1 TO 4, 
SEL, FR, 

YSCL, 
SHL, INH 






8 


PF 


I/O terminal capacity 


Ci/o 


DI01, DI02 






15 


PF 
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> Operation Voltage Range Vcc-Vddh 

The maximum LCD supply voltage, Vddh, depends on Vcc as shown in the following figure. 
Specify the Vddh voltage within the Vcc-Vddh operation. 




2.0 3.0 4.0 5.0 6.0 

Vcc (V) 



• AC Electrical Characteristics 
o Input Timing Characteristics 




(Vcc = 5.0 V ±1 0%, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL cycle 


tCCL 




400 






ns 


YSCL high-level pulse width 


tWCLH 




60 






ns 


YSCL low-level pulse width 


tWCLL 




330 






ns 


Data setup time 


tos 




40 






ns 


Data hold time 


tDH 




40 






ns 


FR delay allowance time 


tOFR 




-300 




+300 


ns 


Input signal rise time 


tr 








50 


ns 


Input signal breaking time 


tf 








50 


ns 
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(Vcc = 3.0 to 4.5 V, Ta = -20 to 75°C) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL cycle 


tCCL 




800 




— 


ns 


YSCL high-level pulse width 


tWCLH 




80 








ns 


YSCL low-level pulse width 


tWCLL 




660 








ns 


Data setup time 


tDS 




50 


— 


— 


ns 


Data hold time 


tDH 




50 






ns 


FR delay allowance time 


tOFR 




-400 




400 


ns 


Input signal rise time 


tr 








100 


ns 


Input signal breaking time 


tf 








100 


ns 



o Output Timing Characteristics 
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(Vcc = +5.0 V ±10%, Vddh = 40.0 V) 



Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL -> DIO output delay time 


tpdDOCL 


CL=15pF 


— 


— 


100 


ns 


YSCL-^ COM output delay time 


tpdCCL 


Vddh = 14.0 to 40.0 V 
Cl= 100 pF 


— 


— 


160 


ns 


INH — ► COM output delay time 


tpdCINH 






160 


ns 


FR COM output delay time 


tpdCFR 


— 


— 


160 


ns 


IP1 — ► 0P1 output delay time 


td1 


CL=15pF 


— 


— 


4C2R2 


ns 


IP1 — ► 0P1 output release time 


tdT1 






2xYD 
cycle 


ns 


IP2 -> 0P1 output delay time 


td2 






100 


ns 


IP2 — ► 0P1 output release time 


tdT2 






100 


ns 


(Vcc = 3.0 to 4.5 V, Vddh = 140.0 to 28.0 V) 


Parameter 


Symbol 


Condition 


Min 


Typ 


Max 


Unit 


YSCL -> DIO output delay time 


tpdDOCL 


Cl= 15 pF 






200 


ns 


YSCL -> COM output delay time 


tpdCCL 


Vddh = 14.0 to 40.0 V 
Cl= 100 pF 






300 


ns 


INH COM output delay time 


tpdCINH 






300 


ns 


FR — ► COM output delay time 


tpdCFR 






300 


ns 


IP1 — ► 0P1 output delay time 


tdl 


Cl= 15 pF 






4C2R2 


ns 


IP1 — ► OP1 output release time 


tdT1 






2xYD 
cycle 


ns 


iP2 — ► 0P1 output delay time 


td2 






200 


ns 


IP2 — ► 0P1 output release time 


tdT2 






200 


ns 



Note: YD: Scan Start Pulse 

For C2R2, see 1 1 . Clock stop detector circuit. 
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• Timing Diagrams 

o 1/240 Duty Cycle 



oo 



01 



02 



DI01 



YscL ATJUui .ruiT .am A^ .rmr im _mn 



FR 



QO 



01 



02 



DI02 



VO - 
VI - 

V4 - 
V5 - 

VO - 
VI ■ 

V4 - 
\ V5 - 

VO - 
VI - 

V4 - 
V5 - 



One frame _ 
(240 lines) 



hi 60 lines 

TL 



Jl 



-160 lines 

n 



I 
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■ FUNCTIONAL DESCRIPTION 
• Shift Register 

The shift register is a bi-directional shift register, where the shift direction is selected by SHL. The effect of 
SHL on the shift direction and on the input data sequence is shown in the following table. 



Data Sequence and Shift Direction 



SHL 


LCD Outputs 


Shift Direction 


0159 


0158 


0157 




02 


01 


oo 


DI01 


DI02 


L 


a 


b 


c 




X 


y 


z 


Input 


Output 


H 


z 


y 


X 




c 


b 


a 


Output 


Input 



SEL is used to select the operating mode of the shift register. When SEL is HIGH, 2 x 80 mode is selected. 
When SEL is LOW, 1 x 160 mode is selected. 

• Level Shifter 

The level shifter converts the logic-level signals from the latch into the LCD driver input voltage levels. 

• LCD Drivers 

The LCD drivers generate the AC LCD drive waveforms. The output voltages are determined by the polarity 
of the FR signal, as shown in the following table. 



Driver Output Voltage 



INH 


Input Data 


FR 


Output Voltage 




H 


H 


V5 


H 


L 


VO (Vddh) 


L 


H 


V1 




L 


V4 


L 


X 


X 


V5 



X = don't care 



■ APPLICATION NOTES 
• Voltage Levels 

The recommended method of generating the LCD drive voltages, VO to V5, is with a voltage divider between 
Vddh and Vgnd, buffered with voltage followers. 

The lower drive level, V5, is not necessarily at Vgnd, and separate pins are used for the voltage levels when 
op-amps are used. A maximum voltage differential between V5 and Vgnd of 2.5V is recommended since the 
driver efficiency decreases as the differential increases. Connect V5 to GND when not using op-amps. 

The resistances of the voltage divider resistors should be as low as possible and within power supply 
constraints. 

Note that fluctuations in Iddh can cause dips in the Vddh supply. The device will be damaged if the voltage 
dips below the point where the relationship Vddh (VO) > VI > V4 > V5 > Vgnd breaks down. A stabilized power 
supply may be required when using the resistor network. 
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• Clock Monitor 

The LCD panel can be damaged if a DC signal is applied to the segments. This situation can occur when the 
AC drive clock stops while power is applied to the display. The clock monitor circuit detects this condition and 
sends 0P1 LOW. If 0P1 is connected to INH, the display is protected from damage. 

• Power-Up and Power-Down Precautions 

As the driver circuitry operates at high voltage, care should be taken when applying and removing power to 
the SED1 743 to prevent damage. If the driver supply is applied when the logic supply is either not connected 
or below 2.9V, excess current will flow into the SED1742 and damage the device. Normal operation is 
guaranteed if the correct power-up and power-down sequences are followed. 

Power-Up Sequence: 

Power should be applied to Vcc before, or at the same time as, power is applied to the driver circuitry. 

Power-Down Sequence: 

Power should be removed from Vcc after, or at the same time as, power is removed from the driver 
circuitry. 

The SED1743 can also be damaged if the LCD output drivers start operating before the driver supplies 
stabilize. INH should be held LOW to hold the driver outputs at V5 until the driver supplies have stabilized. 

As an additional protective measure, insert a fast-blow fuse in series with the driver supply. 

• Clock Monitor Circuit 

The clock monitor circuit sets 0P1 LOW whenever the clock signals from the controller stops. Connecting 
0P1 to INH ensures that DC does not flow into the LCD panel. 



SED1743 (No. 1) 

DI01 FR 
IP1 IP2 C1 02 0P1 INH 



LP 



O 
YD 



C14= C2=t: 



R2 



6 



DISP OFF 



O 
FR 



SED1743 (No. 2) 



FR 



IP1 IP2 01 02 0P1 INH 



Oi:i= 02: 



R2 



To INH of SED1 742/44 



R2 is typically several MQ and C1 and C2 are determined while monitoring 0P1 . C1 should be much larger 
than C2. Typical values under various signal conditions are shown in the following table. 



Input Signal 


C1 


C2 


R2 


LP = IP1 


0.1 |iF 


.01 ~ A\iF 


3.3 MQ 


FR = IP1 


0.1 |iF 


.01 ~ .1|iF 


3.3 MQ 



Notes: YD 

LP: 
FR: 



tc = 17.8 ms, duty = 
tc = 40.4 ms, duty = 
tc = 3.53 ms, duty = 



0.14% 
0.35% 
50% 



When the clock monitor feature is not required, tie IP1, IP2, IPS 
and 02 LOW, and leave OP1 , OP2 and 01 OPEN. 
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I CIRCUIT DIAGRAM FOR REFERENCE 



(Combination of SED1742 with SED1743) 



YDU- 
YSCL- 
INH- 
SHL- 



(YDL)- 



LP_ 
XSCL- 
SHL' 

DLO to 3 1 



SEP 1743 



7£ 



D 



DI01 
SEL 
DI02 



SEP 1743 



PI01 



SEL 

bis" 

PI02 



SEP1743 



Hdioi 

SEL 
PI02 



80^ 



r r R r r 




' Vddh 



V5 V4 V3 V2 VI 



640 X 480 POT 



(1/480 PUTY) 



SEP1742 
EI01 EI02 



3 



SEP1742 
EI01 EI02 



TV 



SEP1742 
EI01 EI02 



3 



SEP 1742 
EI01 EI02 



7y 



(Combination of SED1744 with SED1743) 



YPU- 
YSCL- 
INH- 
SHL- 



(YPL)- 



LP_ 
XSCL- 
SHL" 

PLO to 7: 



SEP1743 




r r R r r 




' Vddh 



V5 V4 V3 V2 VI VO 



640 X 480 POT 



(1/480 PUTY) 



SE01744 
Ei01 EI02 



SEP1744 
EI01 EI02 



SEP1744 
Ei01 EI02 



TV 



SEP1744 
EI01 EI02 
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■ PAD LAYOUT FOR SED1742/3/4 (Die Version) 



150 



160 



170 



180 



140 130 120 110 100 90 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 



□ 


n 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 



□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ n n □ □□□□□□□□□□□□□□□□□ 



80 



70 



60 



1 10 20 30 40 50 

Chip Size 7.30nnm x 4.48mm 

Pad Pitcli 108|im (IVIin.) 

Chip Thickness 525|j.m + 25|im 

1) Au Bump 

Bump Size A 72|Lim x 93|im ±4|im (Pad Nos. 1-15,39-183) 

Bump Size B 93!im x 1 06|im ± 4|Lim (Pad Nos. 1 6-33, 38) 

Bump Size C 93|im x 93|im ± 4jim (Pad Nos. 34-37) 

Bump Height 17 - 28|im 
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■ PAD COORDINATES 



Pad 


Pin 






No. 


Nam© 


X 


Y 


-| 


NC 


—3228 


-2064 


2 


NC 


—3120 


-2064 


3 


NC 


-3012 


—2064 


4 


NC 


-2903 


-2064 


5 


NC 


—2795 


-2064 


Q 


NC 


—2687 


—2064 


7 


NC 


-2578 


-2064 


s 


NC 


—2470 


—2064 


g 


NC 


—2362 


-2064 


10 


NC 


—2253 


-2064 


1 1 


NC 


-2145 


-2064 


12 


NC 


—2037 


—2064 


13 


NC 


—1929 


-2064 


14 


NC 


—1820 


-2064 


15 


NC 


-1712 


-2064 


16 


DI02 


-1550 


-2058 


17 


Did 


-1417 


-2058 


18 


GND 


-1284 


-2058 


19 


SEL 


—1 151 


-2058 


20 


0P1 


-1018 


-2058 


21 


CI 


-885 


-2058 


22 


IP1 


-752 


-2058 


23 


C2 


-619 


-2058 


24 


IP2 


-486 


-2058 


25 


DI3 


-353 


-2058 


26 


IP3 


-220 


-2058 


27 


SHL 


-87 


-2058 


28 


YSCL 


46 


-2058 


29 


IP4 


179 


-2058 


30 


INH 


312 


-2058 


31 


0P2 


445 


-2058 


32 


VCC 


578 


-2058 


33 


FR 


71 1 


-2058 


34 


V5 


872 


-2026 


OO 




I UO't 


—^\JC.<0 


36 


VI 


1195 


-2026 


37 


vo 


1357 


-2026 


38 


VDDH 


1550 


-2058 


39 


NC 


1712 


-2064 


40 


NC 


1820 


-2064 



Pad 


Pin 






No. 


NanriG 


X 


Y 


41 


NC 


1929 


—2064 


42 


NC 


2037 


—2064 


43 


NC 


2145 


—2064 


44 


NC 


2253 


—2064 


45 


NC 


2362 


—2064 


46 


NC 


2470 


—2064 


47 


NC 


2578 


—2064 


48 


NC 


2687 


—2064 


49 


NC 


2795 


—2064 


50 


NC 


2903 


—2064 


51 


NC 


3012 


—2064 


52 


NC 


3120 


—2064 


53 


NC 


3228 


—2064 


54 


NC 


3474 


—1841 


55 


NC 


3474 


—1733 


56 


NC 


3474 


—1625 


57 


NC 


3474 


—1516 


58 


NC 


3474 


—1408 


59 


NC 


3474 


—1300 


60 


NC 


3474 


-1 191 


61 


NC 


3474 


—1083 


62 


NC 


3474 


—975 


63 


NC 


3474 


—866 


64 


NC 


3474 


—758 


65 


NC 


3474 


—650 


66 


NC 


3474 


—542 


67 


NC 


3474 


—433 


68 


NC 


3474 


—325 


69 


OO 


3474 


—217 


70 


01 


3474 


—108 


7-j 


02 


3474 





72 


03 


3474 


108 


73 


04 


3474 


217 


74 


05 


3474 


325 


75 


Ub 


3474 


433 


76 


07 


3474 


542 


77 


08 


3474 


650 


78 


09 


3474 


758 


79 


O10 


3474 


866 


80 


011 


3474 


975 



Pad 


Pin 






No. 


NaiTiG 


X 


Y 


81 


012 


3474 


1083 


82 


013 


3474 


1 191 


83 


014 


3474 


1300 


84 


01 5 


3474 


1408 


85 


01 6 


3474 


1 O 1 D 


86 


017 


3474 


1625 


87 


018 


3474 


1733 


88 


01 9 


3474 


1 841 


89 


O20 


3195 


2064 


90 


021 


3087 


2064 


91 


022 


2978 


2064 


92 


023 


2870 


2064 


93 


024 


2762 


2064 


94 


025 


2653 


2064 


95 


026 


2545 


2064 


96 


027 


2437 


2064 


97 


028 


2328 


2064 


98 


029 


2220 


2064 


99 


O30 


2112 


2064 


100 


031 


2004 


2064 


101 


032 


1895 


2064 


102 


033 


1787 


2064 


103 


034 


1679 


2064 


104 


035 


1570 


2064 


105 


036 


1462 


2064 


106 


037 


1354 


2064 


107 


038 


1245 


2064 


108 


039 


1 137 


2064 


109 


O40 


1029 


2064 


110 


041 


921 


2064 


111 


042 


812 


2064 


112 


043 


704 


2064 


113 


044 


596 


2064 


114 


045 


487 


2064 


115 


046 


379 


2064 


116 


047 


271 


2064 


117 


048 


162 


2064 


118 


049 


54 


2064 


119 


O50 


-54 


2064 


120 


051 


-162 


2064 
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Pad 


Pin 






No. 


Name 


X 


Y 


121 


052 


-271 


2064 


122 


053 


-379 


2064 


123 


054 


-487 


2064 


124 


055 


-596 


2064 


125 


056 


-704 


2064 


126 


057 


-812 


2064 


127 


058 


-921 


2064 


128 


059 


-1029 


2064 


129 


O60 


-1137 


2064 


130 


061 


-1245 


2064 


131 


062 


-1354 


2064 


132 


063 


-1462 


2064 


133 


064 


-1570 


2064 


134 


065 


-1679 


2064 


135 


066 


-1787 


2064 


136 


067 


-1895 


2064 


137 


068 


-2004 


2064 


138 


069 


-21 12 


2064 


139 


O70 


-2220 


2064 


140 


071 


-2328 


2064 


141 


072 


-2437 


2064 


142 


073 


-2545 


2064 


143 


074 


-2653 


2064 


144 


075 


-2762 


2064 


145 


076 


-2870 


2064 


146 


077 


-2978 


2064 


147 


078 


-3087 


2064 


148 


079 


-3195 


2064 


149 


O80 


-3474 


1841 


150 


081 


-3474 


1733 


151 


082 


-3474 


1625 


152 


083 


-3474 


1516 


153 


084 


-3474 


1408 


154 


085 


-3474 


1300 


155 


086 


-3474 


1191 


156 


087 


-3474 


1083 


157 


088 


-3474 


975 


158 


089 


-3474 


866 


159 


O90 


-3474 


758 


160 


091 


-3474 


650 



Pad 
No. 


Pin 
Name 


X 


Y 


161 


092 


-3474 


542 


162 


093 


-3474 


433 


163 


094 


-3474 


325 


164 


095 


-3474 


217 


165 


096 


-3474 


108 


166 


097 


-3474 





167 


098 


-3474 


-108 


168 


099 


-3474 


-217 


169 


NC 


-3474 


-325 


170 


NO 


-3474 


-433 


171 


NC 


-3474 


-542 


172 


NC 


-3474 


-650 


173 


NC 


-3474 


-758 


174 


NC 


-3474 


-866 


175 


NC 


-3474 


-975 


176 


NC 


-3474 


-1083 


177 


NC 


-3474 


-1191 


178 


NC 


-3474 


-1300 


179 


NC 


-3474 


-1408 


180 


NC 


-3474 


-1516 


181 


NC 


-3474 


-1625 


182 


NC 


-3474 


-1733 


183 


NC 


-3474 


-1841 
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I TAPE CARRIER PACKAGE - PINOUT 



DI02 

DI01 

GND 
SEL 

OP1 
C1 
IP1 
C2 
IP2 
DI3 
IPS 

SHL 
YSCL 
IP4 
INH 

0P2 
Vcc 
FR 
V5 
V3 
V2 
VO 

Vddh 



O 159 

O 158 

O 157 

O 156 

O 155 



O 3 

O 2 

O 1 

O 



I TAPE CARRIER PACKAGE - DIMENSIONS 



6(0.18j=x165) W:0.0 



(□ □ □ fl] □ □ 



□ 




MAX 1.0 
. 1 MAX .8 
__ r iviAX0. 15 
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CMOS LCD COMMON DRIVER 



■ DESCRIPTION 

The SED1 753 is an LCD common (row) driver designed for extremely high-capacity dot matrix liquid crystal 
panels. It incorporates 120 high-voltage, low-impedance common drivers in a 2 x 60 format, enabling high 
driver effectiveness with displays of 1/240, 1/300 and 1/480 duty cycles. It is designed for use in conjunction 
with the SED1752 and SED1758 segment (column) drivers. 

The SED1753 features a wide range of liquid crystal drive voltages, an LCD display of high quality and slim 
configuration to minimize the LCD panel. It offers a wide range of applications. 



■ FEATURES 

• 120 (60 X 2) LCD common drive outputs 

• 0.3KQ (typ.) low output impedance 

• High-duty drive available 1/480 

• Pin-selectable output shift direction 

• Zero-bias display disable function 

• Slim configuration 



• Adjustable LCD drive voltage 

• Liquid crystal drive in wide range of voltage: 

8 to 42V 

• 2.7 to 5.5V supply 

• Package: DOB Au bump die 

TOA TAB package 
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BLOCK DIAGRAM 



Vddhl y 
Vol Q 

V1L Q 
V4L Y 
V5L Q 



GND 6 



FR 6 



DI01 C> 
YSCL i> 



SHL Q 
DSPOF Q 



O 1 



l 



O 120 

— o — 
I 



LCD Drive: 120-bits 



] t 



▲ i 



DI3 SEL 



i 








Level Shifter: 


120-bits 


i 




/\ 












B-idirectional Shift Register: 
60 X 2-bits 



y Vddhr 

<? VOR 
<? ViR 
<) V4R 

V5R 



-6 Vcc 



►6 DI02 
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■ FUNCTIONS 
• Shift Register 

This is a bi-directional shift register for transmitting common data. The shift register has a 60 x 2 bit structure, 
and a 60 X 2 bit or 1 20-bit structure can be selected depending on the state of BEL. 

When a 60 X 2 bit structure is selected, the lower-stage 60-bit shift register input becomes DI3. 



• Level Shifter 

This is a voltage level interface circuit for converting the signal voltage level from a logic-system level to an 
LCD drive-system level. 



• LCD Driver 

These output the LCD driver voltages. 

The relationship between the display blanking signal DSPOF, the contents of the shift register, the alternating 
signal FR, and the common output voltage is as shown below: 



DSPOF 


Contents of 
Shift Register 


FR 


ON Output 
Voltage 


H 


H 


H 


Vs 


(Selected level) 


L 


Vo 


L 


H 


Vi 


(Non-selected 
level) 


L 


V4 


L 






Vs 
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TIMING CHART 



DI01 
(DI3) 

YSCL 



FR 



DSPOF 



- 1 Frame - 
(480 lines) 



SHL = "L" 
1/480 Duty 



Shift 
Register 



QO 



Q1 



Q2 



DI02 



01 



02 



Vo- 
V1 - 

V4- 
V5- 

Vo- 
V1 - 

V4- 
V5- 



120 lines 



(*60 lines when SEL=H, and DI3 i^ input) 



- -I 



03 



Vo- 
V1 - 

V4- 
V5 
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EXPLANATION OF TERMINALS 



Terminal Name 



O 1 to 
O120 



DI01 
DI02 



DI3 



SEL 



YSCL 



SHL 



DSPOF 



FR 



GND, Vcc 



Vol. Vil, V4l, 
VsL, Vddh, 

VOR, VlR, V4R, 

VsR, Vddhr, 



I/O 



I/O 



Power 
supply 



Power 
supply 



Function 



LCD drive common (row) output. 
Changes on the falling edge of YSCL 



Set to input or to output by the scanning pulse SHL Input 

of the 60 X 2 bit bi-directional shift register. 

The output changes on the failing edge of YSCL 



DI3 is a scan pulse input when a 60 x 2 structure is used. 
When SEL = L, DI3 is connected to ground. 



Bi-directional shift register operating mode select input. 
H: 60 X 2 (DI3 input); L: 120 



Serial data shift clock input. 

The scan data is shifted with the falling edge. 



Shift direction select and DIO terminal input/output 
control output 



SHL 


Ouput Shift Direction 


DI01 


DI02 


H 


1^60 61 ^120 


Input 


Output 


L 


120->61 60^1 


Output 


Input 



LCD display blanking control input. 

When "L", all common outputs are set to the V5 level. 



LCD drive output alternating signal input. 



Power supply for logic: GND: OV Vcc + 2.7 to 5.5V 



Power supply LCD drive 
GND: OV, Vddh:8V to 42V 
Vddh > VO > 8/9Vddh 
1/9VDDH <V4>V5>GND 
*1 



No. of Terminals 



Total 



120 



10 



140 pins 



*1 . Vddh and Vo to Vs pairs must be connected to their respective LC power supplies. The LC drive circuit power supply 
voltage ranges are specification recommended values. 



I 
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■ ELECTRICAL CHARACTERISTiCS 
• Absolute Maximum Rating 



1 didiiiclC/io 


oyi 1 lUUl 


Rating 


1 Initc 


n v/wci oup|jiy vv/iici^c? ^ 1 f 


Vrr 


—0 tn +7 

U.O l\J T/ .\J 


y 


Pr4\A/or CI ir»nl\/ x/rtltsino (0\ 
r uwt/i ouppiy vuiidyc \c.) 


Vddh 


— U.O lU T*+O.U 


V 


Pn\A/or CI innlx/ vnltano 
r uwci ou|j|jiy vuiidyc; ^o^ 


Vn Vi \/a v.; 
V 0, V 1 , V4, V 5 


r^wn — n tn \/nnu -i-n 


V 


Input voltage 


Vi 


GND - 0.3 to Vcc +0.3 


V 


Output voltage 


Vo 


UND - 0,3 to Vcc +0.3 


V 


DIO output current 


l01 


20 


mA 


Operating temperature 


Topr 


-40 to +85 


°C 


Chip storage temperature 


Tstgi 


-65 to +150 


°C 


TCP product storage 
temperature 


Tstg' 


-55 to +125 


°C 



Note 1 . All the above voltages are based on GND = OV. 

Note 2. Vo, Vi, V4 and Vs voltages must always fulfill the following relationship: Vddh > Vo > Vi > V4 > Vs > GND 



SYSTEM SIDE 



42V 



Vcc 
GND 



5V 



Vcc 
GND 



5V 



Vddh 
vo 

VI 

V4 
V5 
GND 



Note 3. Permanent damage to the LSI may result if the logic power supply is floating or falls below Vcc = 2.6V when the LCD 
drive power supply is supplied. Special caution is required during the System Power OFF and System Power ON 
sequencing. 
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Unless otherwise designated, GND = Vs = OV, Vcc = 5.0V ± 10%, Ta = -40 to 85°C 



Parameter 


Symbol 


Condition 


Applicable 
Pin 


Min 


Typ 


Max 


Unit 


Electrical voltage (1) 


Vcc 




Vcc 


2.7 


5.0 


5.5 


V 


Recommended working 
voltage 


Vddh 


Vcc = 2.7 to 5.5 V 


Vddhl, Vddhl 
Vol, Vor 


14.0 




40.0 


V 


Possible operating voltage 


Vddh 


Function 


8.0 


— 


42.0 


V 


Power supply voltage (2) 


Vi 


Recommended value 


ViL, ViR 


8/9 Vddh 




Vddh 


V 


Power supply voltage (3) 


V4 


Recommended value 


V4L, V4R 


GND 


— 


1/9 Vddh 


V 


Hinh lp\/pl inniit vnltanp 


VlH 


Vcc= 2.7- 5.5V 


Dim Din? FR 
YSCL, SHL, DI3 
DSPOF, SEL 


0.8 Vcc 






V 


Low level input voltage 


ViL 






0.2 Vcc 


V 


High level output voltage 


VOH 


Vcc = 
2.7-5.5V 


loH = -0.3mA 


EI01, EI02, 


Vcc-0.4 






V 


Low level output voltage 


Vol 


loL = 0.3mA 


— 


— 


GND+0.4 


V 


Input leakage current 


Ili 


GND < ViN<Vcc 


YSCL, SHL, DI3 
DSPOF, FR, 
SEL 






2.0 


[lA 


I/O leak current 


Ili/o 


GND < ViN< Vcc 


EI01, EI02 






5.0 




Static current 


Ignd 


Vddh= 14.0 -42.0V 
Vh = Vcc, Vl = GND 


GND 






25 


\iA 


Output resistance 


RcoM 


AVoN = 0.5V 
Ta = 25°C 


Vddh = +36.0V, 
1/24 


01- 
0120 


— 


0.29 


0.48 


KQ 


Vddh = +26.0V, 
1/20 




0.3 


0.5 


Resistance chip-internal BIOS 


ARcoivi 


Vddh = +36.0V, 1/24 







50 


Q 


Average operating 
current consumption (1) 


Ice 


Vcc = +5.0V, ViH = Vcc 
ViL = GND, fvscL = 33.6KHZ 
fLP = 70Hz, 
Input data: 1/480 
Ta = 25°C No load 


Vcc 




TBD 


TBD 


|xA 


Vcc = +3.0V 

All other conditons are the 
same as with Vcc = -5.0V 




TBD 


TBD 


Average operating current 
consumption (2) 




Vddh = Vo= 30.0V Vi = 28.0V 

V4 = 2.0V, V5=0.0V, 

Vcc = 5.0V 

Other conditions are 

the same as with the item Ice. 


Vddhl, Vddhr 




TBD 


TBD 


uA 


Input terminal capacity 


CI 


Freq. = 1 MHz 
Ta = 25°C 
Chips alone 


YSCL, SHL, DSPOF, FR, 
DI3, SEL 






8 


PF 


I/O terminal capacity 


Ci/o 


DI01, DI02 






15 


PF 
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• Range of Operating Voltages: Vcc - Vddh 

It is necessary to set the voltage for Vddh within the Vcc - Vddh operating voltage range shown in the diagram 
below. 



Vddh (V) 
50 



42 
40 



30 
28 



20 



10 



2.0 



_L 



Operating voltage range 



2.7 3.0 



4.0 

Vcc (V) 



5.0 



6.0 
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• AC Characteristics 

o Input Timing Characteristics 



FR 



YSCL 



DI01 
DI02 
DI3 



X 



tr-1 



"•"twCLH"*" 



" twCLL " 



tcCL 



X 



V,H = 0.8xVcc 
V,L = 0.2xVcc 



y 



X 



x: 



Vcc = +5.0V ± 1 0%, Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


YSCL cycle 


tcCL 




400 




ns 


YSCL high level pulse duration 


twCLH 




60 




ns 


YSCL low level pulse duration 


twCLL 




330 




ns 


Data setup time 


tos 




50 




ns 


Data hold time 


tOH 




40 




ns 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 



Vcc = 2.7 to 4.5V. Ta = -40 to 85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


YSCL cycle 


tcCL 




800 




ns 


YSCL high level pulse duration 


twCLH 




80 




ns 


YSCL low level pulse duration 


twCLL 




660 




ns 


Data setup time 


tos 




90 




ns 


Data hold time 


tOH 




70 




ns 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tf 






50 


ns 



Note: *1 . The timing for the FR signal transition point (toFR: FR) and the LP signal falling edge is, essentially, ns; set these in 
a range where the ON output wave form is not distorted. 
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° Output Timing Characteristics 



FR 

YSCL 

DI01 
DI02 

DSPOF 

On 
(COM) 



X 



pdDOCL " 



K 



ipdCCL ' 



' IpdCFR" 
tpdCDOFF ~ 



X 



V|H = 0.8 X Vcc 
V|L = 0.2 X Vcc 



Vqh = 0.8 X Vcc 
Vol = 0.2 X Vcc 



Vn-0.5 
Vn+0.5 



Vcc = 5.0V ± 10%, Vddh = 14.0 to 42.0V, ta = -40 to +85°C 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


Delay time from YSCL falling edge to DIO 


tpdDOCL 


Cl= 15pf 




100 


ns 


Delay time from YSCL falling edge to ON output 


tpdCCL 


Cl = 100 pf 




200 


ns 


Delay time from DSPOF to ON output 


tpdCDOFF 


Delay time from FR to ON output 


tpdCFR 




300 


ns 


Vcc = 2.7V to 4.5V, Vddh = 14.0 to 28.0V, ta = -40 to +85°C 


Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


Delay time from YSCL falling edge to DIO 


tpdDOCL 


Cl = 15pf 




200 


ns 


Delay time from YSCL falling edge to ON output 


tpdCCL 


Cl= 100 pf 




400 


ns 


Delay time from DSPOF to ON output 


tpdCDOFF 


Delay time from FR to ON output 


tpdCFR 




600 


ns 



Notes: *1 . The input signal tr, tt is fixed to 20ns. 

*2. High speed operation of the shift clocks (XSGL) should be made only under a condition of t or tt < {tc - (tocL + tsuE)}/2. 
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■ THE LIQUID CRYSTAL DRIVE POWER SUPPLY 
• Forming the Various Voltage Levels 

The most appropriate method for obtaining the various voltage levels for driving the LCD is to use resistive 
voltage dividers for the voltage levels between Vddh and GND, and to drive the voltage levels using voltage 
followers employing op amps. 

Considering the use of the op amp, Vddh and Vo, the lowest voltage level for driving the LCD, and GND and 
Vs, the lowest voltage for driving the LCD, are separated from each other and given separate pins. 

Normally, Vo and Vddh are connected, as are Vs and GND, and Vi and V4 are driven using voltage followers. 
When Vo is driven using a voltage follower, the ability of the LSI to drive the LCD outputs diminishes when 
the level of Vo is higher than that of Vddh and the difference in the voltage levels is great; thus the voltage 
difference between Vddh and Vo should be kept in the range of OV to 2.5V. 

When there is a serial resistance between the GND and Vddh power supply lines, the voltage between GND 
and Vddh is reduced at the LSI power terminals because of the Iddh when the signals change, which may lead 
to permanent damage to the LSI if the relationships between the LCD voltage levels does not follow the 
formula: Vddh > Vo > Vi > V4 > Vs > GND. 

When a guard resistance is used, it is necessary to stabilize the voltage with a capacitor. 



• Power Supply Stabilization 

When necessary to prevent the effects of noise arising from the power supply signal line leads in packaging 
on the circuit board, a bypass capacitor between the power supplies (GND - Vcc, GND - Vddh) may be 
required in order to stabilize the voltages. 



• Cautions Regarding Turning the Power Supply ON and OFF 

Because the voltage in the LCD drive system of this LSI is high, the LSI may be permanently damaged by 
an overcurrent situation when LCD drive signals are output before the LCD drive system applied voltage is 
stabilized, or when the LCD drive system high-voltage is applied while the logic syste m power s upply is 
floating or when Vccs is less than 2.6V. It is recommended that the display OFF function DSPOFF be used 
until the LCD drive system voltage stabilized, and that the LCD drive output voltage level be at the Vs level. 

Please follow the following sequences when turning the power supplies ON and OFF: 

Power Supply ON: 

Logic system ON -> LCD drive system ON (or simultaneous) 

Power Supply OFF: 

LCD drive system OFF Logic system OFF (or simultaneous) 



Vddh 





t1 



t2 



t1 , t2, t3 > sec 



Vcc 
GND 



i 



t3 



t4 



DSPOF 
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EXAMPLE OF REFERENCE CIRCUIT 



XSCL 
UD0~D7 



LP 

FR 

DSPOF 
LD0~D7 
XSCL 



GND 



SHL 

EI01 EI02 
SED1 752(1) 



Oi 



SED1753(1) 
DI01 
YSCL 

FR 

DSPOF 

SHL 
SEL 



DI02 



01 



120 



SED1 753(2) 
DI01 
YSCL 

FR 

DSPOF 

SHL 
SEL 
DI3 

DI02 



Ol20 



01 



120 



SED1 753(3) 
DI01 
YSCL 

FR 

DSPOF 

SHL 
SEL 
DI3 

DI02 



Ol20 



01 



120 



SED1 753(4) 
DI01 
YSCL 

FR 

DSPOF 

SHL 
SEL 
DI3 

DI02 



Ol20 



Oi 



120 



Ol20 



240 



^Vcc 

SED1752X8 



SHL 

EI01 EI02 
SED1 752(8) 



O240 



Ol 



240 



iVcc 



O240 



640 X 3 X 480 dots 
1/240 duty 



Oi 



GND 



240 



O240 



01 



SED1752(1) 
EI02 EI01 
SHL 



^ED1752x8_ 

GNDp 

:77- 



240 



O240 



SED1 752(8) 
EI02 EI01 
SHL 



846 



SED1753 



• Example of LCD Power Supply Circuits 



The LCD drive power supply (Vo - Vs) requires 
the addition of smoothing capacitors on the 
appropriate places in the LCD module. 
Vo, Vi , V4 and Vs are supplied to SED1 753, and 
Vo, V2, V3 and Vs are supplied to SED1752. 
The logic power supply Vcc is supplied to all 
ICS. 

It is necessary to add bypass capacitors to the 
appropriate locations between GND - Vcc and 
GND - Vddh to eliminate noise, thereby stabi- 
lizing the power supply voltage. It is recom- 
mended that the power supplies for high-volt- 
age application (GNDR, GNDL) use a different 
system than the lines for the power supplies for 
logic (GND). 



• TCP 

o An SED1 753T** TCP Pinout Example 









Vddhl 







1 


Vol 




2 


V1L 







3 


V4L 




4 


V5L 








GND 








DI01 








FR 








DSPOF 








SHL 








SEL 








DI3 








YSCL 








DI02 








Vcc 








V5R 








V4R 




0117 


V1R 




0118 


VOR 




0119 


Vddhr 




0120 


Note: The external dimensions of the TCP are not specified. 
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CMOS LCD COMMON DRIVER 

■ DESCRIPTION 

The SED1 755 is an LCD common (row) driver designed for extremely higli-capacity dot matrix liquid crystal 
panels. It incorporates 240 high-voltage, low-impedance common drivers in a 2 x 120 format, enabling high 
driver effectiveness with displays of 1/240, 1/300 and 1/480 duty cycles. It is designed for use in conjunction 
with the SED1756 segment (column) driver. 

The SED1755 features a wide range of liquid crystal drive voltages, an LCD display of high quality and chip 
layout long from side to side to minimize the LCD panel. It offers a wide range of applications. 



■ FEATURES 

• 240 (120 X 2) LCD common drive outputs 

• 0.3KQ (typ.) low output impedance 

• High-duty drive available 1/480 

• Pin-selectable output shift direction 

• Zero-bias display disable function 

• Chip configuration long from side to side 



• Adjustable LCD drive voltage 

• Liquid crystal drive in wide range of voltage 

8 to 42V 

• 2.7 to 5.5V supply 

• Package: .... DOA .... Al pad die for chip on glass 



SYSTEM BLOCK DIAGRAM 



LCD 
CONTR 



t t 



SED1753 



D0~D7 



XSCL 



LP, FR 



YSCL 



YD 



V \f V 



SED1756 



240 



SED1753 



240 



^f V V 



SED1756 



640 X 3 X 480 
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OA 



BLOCK DIAGRAM 



Vddhl C> 

VOL 6 
V1L O- 
V4L Q 
V5L a 
GNDL 6 



GND Q 



FR a 

DI02 a 
YSCL Q 



SHL Q 



DSPOF Q 



O240 

— Q — 



01 



240 bit 
LCD Driver 



240 bit 
Level Shifter 



240 bit 
Bidirectional Shift Register 



i t 



-6- 
DI3 SEL 
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■ FUNCTIONAL DESCRIPTION 
• Shift Register 

The shift register is a bidirectional shift register. SEL is used to select the operating mode (1 20 x 20-bit or 240- 
bit) of the shift register. The input of the lower 120-bit will be the DI3 when the 120 x 20-bit is selected. 

The effect of SHL on the shift direction and on the input data sequence is shown in the following table. 



SHL 


Output Shift Direction 


DI01 


DI02 


H 


240 


► 121 120 ► 1 


Output 


Input 


L 


1 


► 120 121 ► 240 


Input 


Output 



• Level Shifter 

The level shifter converts the logic-level signals from the latch into the LCD driver input voltage levels. 

• LCD Drivers 

It outputs the LCD driving voltage. Given below are the relations between data bus signals, alternating current 
signal FR levels and segment output voltages. 



/DSPOF 


Data 


FR 


Output Voltage 




H 


H 


V5 


Selected 


H 


L 


VO 




L 


H 


VI 


Deselected 




L 


V4 




L 






V5 
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TIMING CHART 



DI01 
(DI3) 

YSCL 



FR 



DSPOF 



- 1 Frame ►! 

(480 lines) 



SHL = "L" 
1/480 Duty 



QO 

Shift 
Register Q1 



Q2 



DI02 



01 



Vo- 
V1 - 

V4- 
V5- 



240 lines 



(* SEL=H, DI3 Input 120 lines) 



02 



Vo- 
V1 - 

V4 

V5- 



1. _ 



03 



Vo- 
V1 - 

V4- 
V5 
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■ PIN DESCRIPTION 



Pin Maitia 
1 III iNdiiic 


I/O 


ripcprintinn 


MiimhprQ nf PinQ 

INUIIIUdO Ul 1 IIIO 


1 to 
240 





Common (low) output for LCD drive 
Chanop<5 at thp fr^llinn pdop of YSCL 


240 


DI01 
DI02 


I/O 


120x2bit bidirectional shift register scan pulse. 

Set at the input or output by SHL input. 

Thp niitniit rhannp*? at thp failinn pdnp nf YSCI 

1 1 1^ Vi/Lll|>yUL \jl ICll lUCO Cll 11 IC IClllll 1^ w\J^^ v^l 1 wvy^ 


2 


DI3 


1 


The input of scan pulsre whrn 120x20 mode. 

ie; tipH tn f^NR whpn ^Fl i<5 1 OW 

L^IO lo llCU LU VJIIMLy Wl Id 1 O^L. lo LvyVV. 


1 


SEL 


1 


Ciriirpptinnal <>hift rpni«?tpr onpration modp 

V,/I\JII WV,/LI\yl ICll OIIIIL 1 W^IOLwl vyl^wl CILIV^I 1 1 1 Iv^VJW 

Selection input 

H: 120x2 (DI3 input L: 240 


1 


YSCL 


1 


Serial data shift clock input. 

Shifts the scan data at the falling edge. 


1 


SHL 


1 


Shift durection selection, and DIO terminal I/O control output 




DSPOF 


1 


The blankimg control input for the display of LCD. 

All common outputs are made to ?V5 level by "L" input 


1 


FR 


1 


For input of alternating current LCD drive signals. 


1 


GND, Vcc 


Power 
supply 


Logic operation power supply: GND: OV, 
Vcc: 2.7 to 5.5V 


2 


Vni Vii V/ii 

VOL, VIL, V4L, 
VsL, VdDHL, V4L, 
VoR, VlR, V4R, 

VsR, Vddhr, 
GNDL, GNDR 


Pow©r 
supply 


1 r^D Hri\/o piirpiiit nnxA/far Qiinnlv 

L_W LJ UIIVC (^UlLfUll |JUWC/I OU|J|Jiy 

GND: OV, Vddh:8V4 to 42V 
Vddh > VO > VI > 8/9V 
1/9VDDH > V4>V5>GND 


12 


TEST 


1 


Non connect 


1 
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PAD DIMENSION 



o 

CM 
O 



263 



□ □□□□□ 



□□□□□□ □ 



24 



23 

□ □□□□□ 



> CD I- CO >- ^ 

Q 



CM CO T- 

QqQ 

Q Q 



OC DC DC CC CC 



Chip Size : 1 7.04mm x 2.50mm 
Chip Thicl^ness 400^m (Typ.) 



- 155|j,m 



CHIP EDGE 



- 140|am — (Min.) 



157|im 



170|a,m 



70|im ' 



155|am 





















! 

168|im - 






200|im 




(Min.) 



CHIP EDGE 



(X,Y) 90 X 90 ^im 
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PAD COORDINATES 



Pad No. 


Pad Name 


X 


Y 


1 


Vddhl 


-8295 


-1059 


2 


Vol 


-7895 


-1059 


3 


V2L 


-7495 


-1059 


4 


V3L 


-7095 


-1059 


5 


VSL 


-6695 


-1059 


6 


GNDL 


-6295 


-1059 


7 


TEST 


-5095 


-1082 


8 


SHL 


-4895 


-1082 


9 


DSPOF 


-4495 


-1082 


10 


FR 


-4095 


-1082 


11 


LP 


-3895 


-1082 


12 


YSCL 


-3695 


-1082 


13 


GND 


-3095 


-1082 


14 


DI02 


-1895 


-1082 


15 


DI3 


-1495 


-1082 


16 


DI01 


-1295 


-1082 


17 


Vcc 


3295 


-1082 


18 


GNDR 


6295 


-1059 


19 


V4R 


6695 


-1059 


20 


V5R 


7095 


-1059 


21 


VI R 


7495 


-1059 


22 


VOR 


7895 


-1059 


23 


Vddhr 


8295 


-1059 



Pad No. 



24 
25 
26 
27 
28 
29 
30 
31 



256 
257 
258 
259 
260 
261 
262 
263 



X of On : 8435- (70 x n) |im 

YofOn : h = odd : 923 |im 
n = even : 1 093 |im 



Pad Name 



01 
02 
03 
04 
05 
06 
07 
08 



0233 
0234 
0235 
0236 
0237 
0238 
0239 
0240 



X 



8365 
8295 
8225 
8155 
8085 
8015 
7945 
7875 



-7875 
-7945 
-8015 
-8085 
-8155 
-8225 
-8295 
-8365 



923 
1093 
923 
1093 
923 
1093 
923 
1093 



923 
1093 
923 
1093 
923 
1093 
923 
1093 
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ELECTRICAL CHARACTERISTICS 
Absolute Maximum Ratings 



Parameters 


Codes 


Ratings 


Units 


Supply voltage (1) 


Vcc 


-0.3 to +7.0 


V 


Supply voltage (2) 


Vddh 


-0.3 to +45.0 


V 


Supply voltage (3) 


Vo, Vi, V4, Vs 


vjiNU — U.o to Vddh + U.o 


v 


Input voltage 


Vi 


GND -0.3 to Vcc + 0.3 


V 


Output voltage 


Vo 


GND -0.3 to Vcc + 0.3 


V 


ElO output current 


lo 


20 


mA 


Working temperature 


Topr 


-40 to +85 


°C 


Storage temperature 


Tstg1 


-65 to +150 


°C 



(Note 1 ): All the voltage ratings are based on GND = OV. 

(Note 2): The storage temperature 1 is applicable to independent chips and the storage temperature 2 is applicable to the TCP 
modular state. 

(Note 3): Vo, V2, V3, and Vs should always be in the order of Vddh > Vo > V2 > Vs > Vs > GND. 



Vcc 

GND 



5V 



42V 



Vddh 
vo 

V1 

V4 
V5 
GND 



(Note 4): If the logic operation power goes into a floating state or if Vcc drops to 2.6V or below while the LCD driving power is 
being applied, the LSI may be damaged. Therefore, keep from occurrence of the aforementioned status. 

Specifically, pay close attention to the power supply sequence at times of turning the system power on and off. 
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Unless otherwise specified, GND = Vs = OV, Vcc = +5.0V ± 10%, Ta = -40 to +85°C 



Parameter 


Symbol 


Condition 


Annlipflhip 

Pin 


Min 


Typ 


Max 


Unit 


Supply voltage (1) 


Vcc 




Vcc 


2.7 




5.5 


V 


Recommended working 
voltage 


Vddh 


Vcc = 2.7 TO 5.5V 


Vol, Vddhl 
VoR, Vddhl 


14.0 


— 


40.0 


V 


Workable voltage 


Vddh 


Function only 


8.0 




42.0 


V 


Supply voltage (2) 


Vi 


Recommended value 


V1L, V1R 


8/9 Vo 





Vddh 


V 


Supply voltage (3) 


V4 


Recommended value 


V4L, V4R 


GND 




1/9 Vddh 


V 


High level input voltage 


VlH 


Vcc= 2.7~5.5V 


DI01, DI02, FR 
YSCL, SHL, 
SEL, DI3 
DSPOF 


0.8 Vcc 


— 




V 


Low level input voltage 


ViL 


— 


— 


0.2 Vcc 


V 


High level output voltage 


VOH 


Vcc = 
2.7- 
5.5V 


loH = -0.3mA 


DI01, DI02 


Vcc-0.4 






V 


Low level output voltage 


Vol 


loL = 0.3mA 


— 


— 


— 


V 


Input leak current 


Ili 


GND < ViN< Vcc 


1 YSCL, SHL, 
DI3, FR, SEL 
DSPOF 






2.0 


|i/A 


I/O leak current 


Ili/o 


GND<ViN<Vcc 


DI01, DI02 


— 


— 


5.0 


^A 


Rest current 


IGND 


Vo= 14.0 -42.0V 
ViH = ViL = GND 


GND 






25 


|iA 


Output resistance 


RCOM 


AVoN 
= 0.5V 
Recom- 
mended 
condition 


Vo = +36.0V, 
1/24 


01- 
0240 




— 


0.35 


0.48 


KQ 


Vo = +26.0V, 
1/20 


— 


0.37 


0.5 


In-chip deviation of output 
resistance 


ARcoM 


AVoN = 0.5V 

V = +36.0V, 1/24 




— 




95 


Q 


Mean working current 
consumption (1) 




Vcc = +5.0V, ViH = Vcc 
ViL = GND, fSCL = 5.38MHz 
1/480, fFR=70Hz 
input data: Checkered 
indication, no-load 


Vcc 




0.15 


30 


uA 




9 


20 


Vcc = +3.0V 
Other conditons are the 
same as those when 
Vcc + 5V. 




0.3 


0.9 


Mean working current 
consumption (2) 


Iddh 


Vo = +30.0V = Vddh 
Vcc = +5.0V, VI = 28.0V 
V4 = +2.0V, V5 = +0.0V 
Other conditions are 
the same as those in the 
Idd column 


Vddhl, Vddhr 




8 


20 


[lA 


Input terminal capacity 


CI 


Freq. = 1 Mhz 
Ta = 25°C 
Independent 
chips 


SHL, FR 

YSCL,SEL, DSPOF 






8 


PF 


I/O terminal capacity 


Ci/o 


DI01, DI02 






15 


PF 
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• Working Voltage Range Vcc - Vddh 

The Vddh voltage should be set up within the Vcc - Vddh working voltage range given below. 



Vddh (V) 
50 r 



42 
40 



30 
28 



20 



Working voltage range 



10 



2.0 2.7 3.0 



4.0 
Vcc (V) 



5.0 



6.0 
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• AC Characteristics 
o Input Timing 



V,H = 0.8xVcc 
V,L = 0.2xVcc 



FR 



YSCL 



DI01 
DI02 



IWCLL " 



(Vcc = 5.0V ± 10%, Ta = -40 to 85°C) 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


YSCL cycle 


tcCL 




400 




ns 


YSCL high level pulse duration 


twCLH 




55 




ns 


YSCL low level pulse duration 


twCLL 




330 




ns 


Data setup time 


tos 




50 




ns 


Data hold time 


tOH 




40 




ns 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tr 






50 


ns 



(Vcc = 2.7 to 4.5V, Ta = -40 to 85°C) 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


YSCL cycle 


tcCL 




800 




ns 


YSCL high level pulse duration 


twCLH 


Vcc = 2.7V 


100 




ns 






Vcc = 3.0V 


80 






YSCL low level pulse duration 


twCLL 




660 




ns 


Data setup time 


tos 




90 




ns 


Data hold time 


tOH 




70 




ns 


Input signal rise time 


tr 






50 


ns 


Input signal fall time 


tr 






50 


ns 



Note: 

toFR: The changing point and the timing of LP falling are basically ns. 
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• AC Characteristics 
o Output Timing 



FR 

YSCL 

DI01 
DI02 

DSPOF 

On 
(COM) 



X 



pdDOCL 



pdCCL ' 



tpdCFR ^ 
" tpdDOFF 



V|H = 0.8 X Vcc 
V|i_ = 0.8 X Vcc 



VoH = 0.8 X Vcc 
Vol = 0-8 X Vcc 



Vn-0.5 
vn+0.5 



(Vcc = 5.0V ± 10%, Vddh = 14.0 to 42.0V, Ta = -40 to 85°C) 



Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


YSCL-^ DIG output delay time 


tpdDOCL 


CL=15pf 




100 


ns 


YSCL-^ On output delay time 


tpdCCL 


Cl= 100 pf 




200 


ns 


/DSPOF On output delay time 


tpdODOFF 




500 


ns 


FR On output delay time 


tpdCFR 




350 


ns 


(Vcc = 2.7 to 4.5V, Vddh = 14.0 to 28.0V, Ta = -40 to 85°C) 


Parameter 


Symbol 


Conditions 


Min. 


Max. 


Units 


YSCL^ DIO output delay time 


tpdDOCL 


Cl= 15pf 




200 


ns 


YSCL-^ On output delay time 


tpdCCL 


Cl=100 pf 




400 


ns 


/DSPOF On output delay time 


tpdCDOFF 




750 


ns 


FR -> On output delay time 


tpdCFR 




600 


ns 
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CONNECTION EXAMPLE (FOR REFERENCE) 



XSCL 
D0~D7 



DIO 
YSCL 



LP 

FR 

DSPOF 
D0~D7 
XSCL 



GND 



SHL 

EI01 EI02 
SED1 756(1) 



SED1 755(1) 

DI02 
YSCL 

FR 

DSPOF 

SHL 
SEL 
DI3 
DI01 



O240 



240 



SED1 755(1) 

DI02 
YSCL 

FR 

DSPOF 

SHL 
SEL 
DI3 
DI01 



Oi 



O240 



240 



01 



01 



JVcc 

SED1756X8 



SHL 

EI01 EI02 
SED1 756(8) 



240 



I O240 



Oi 



240 



iVcc 



O240 



640 X 3 X 480 dots 
1/240 duty 



Oi 



GND 



240 



SED1 756(1) 
EI02 EI01 
SHL 



O240 Oi 
SED1756X8 



GND 



240 



O240 



SED1 756(8) 
EI02 EI01 
SHL 



Vddh 



Vo 



GND 



□ 



□ 



V1 



V2 

V3 

V4 
V5 
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■ LCD DRIVING POWER SUPPLY 

• Setting Up Respective Voltage Levels 

When setting up respective voltage levels for LCD drive, it is the best way to resistively divide the potential 
between Vo - GND to drive the LCD by means of voltage follower using an operation amplifier. 

In consideration of the case of using an operation amplifier, the LCD driving minimum potential level Vs and 
GND are separated and independent terminals are used. 

However, since the efficacy of the LCD driving output driver deteriorates when the potential of Vs goes up 
beyond the GND potential to enlarge the potential difference, always keep the potential difference of Vs - Vss 
at OV to 2.5V. 

When a resistance exists in series in the power supply line of Vo (GND), lo at signal changes causes voltage 
drop at Vo (GND) of the supply terminals of the LSI disabling it to maintain the relations of the LCD with 
intermediate potentials of (Vddh > Vo > V2 > Vs > Vs > GND), thus leading to breakdown or destruction of the 
LSI. 

When using a protective resistor, do not fail to stabilize the voltage using an appropriate capacitance. 



• Precautions When Turning the Power On and Off 

Since the LCD drive voltage of these LSIs is comparatively high, if a high voltage of 30V or more is applied 
to the LCD drive circuit with the logic operation power made floating or with the Vcc lowered to 2.6V or less, 
or when LCD drive signals are output before applied voltage to the LCD drive circuits is stabilized, excess 
current flows through to possibly lead to breakdown or to destroy the LSI. 

It is therefore suggested to maintain the pot ential of the LCD drive output to Vs level until the LCD drive circuit 
voltage is stabilized, using the display off (DSPOF). 

Maintain the following sequences when turning the power on and off: 

When turning the power on: 
Turn on the logic operation power turn on the LCD drive power or turn them on simultaneously 

When turning the power off: 

Turn off the LCD drive power -> turn off the logic operation power or turn them off simultaneously 

For protection against excess current, insert a quick melting fuse in series in the LCD drive power line. When 
using a protective resistor, select the optimum resistance value depending on the capacitance of the LCD 
cells. 
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■ DC/DC CONVERTERS 



Part Number 


SCI7660 


SCI7661 


SCI7654 


Part Name 


CMOS DC/DC Converter 


DC/DC Converter with voltage 
regulator and temperature 
compensation 


DC/DC Converter with voltage 
regulator and temperature 
compensation 


Discontinued? 


No 


No 


No 


Replacement 








Maximum output voltage 


-20V 


-20V 


-22V 


Maximum output current 


30 mA 


20 mA 


80/N mA 


Voltage doubler 


yes 


yes 


yes 


Voltage tripler 


no 


yes 


yes 


Voltage quadrupler 


no 


no 


yes 


Input Voltage 


-1.2 to -8.0V 


-1.2 to -6.0V 


-2.0 to -11.0V 


iNUrTliJc;! UT wUipUl VUildyc; l-cVmo 


o 
c. 


A 


A 


ouiivdoivjii ^iiioidioy 


/O 


v7vJ /O 


95% 


Package 


DIP-8pln(C0A) 
SOP4-8pin(M0A) 


DIP-14pin(C0A) 
SOP5-14pin(M0A) 
SSOP2-16pin(MAA) 


SSOP2-16pin (MOA) 
Al pad Die (DOA) 


Page number 


867 


873 


879 
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SCI7660C/Mseries 



CMOS DC/DC CONVERTER 



■ DESCRIPTION 

The SCI7660C/M CMOS DC/DC Converter features high operational performance with low power dissipation. 
The booster generates a doubled output voltage from the input. 

It is possible to drive an LSI that needs another power supply other than the main power supply (LCD drivers, 
Analog LSI, etc.). Its very low power requirement makes it ideal to supply handy equipments with power. 



■ FEATURES 

• High performance with low power dissipation 

• Simple conversion of Vdd(+5V) to -Vi(-5V), +2Vi (+10V) 

• Output current 30mA Max (Vdd=5V) 

• Power conversion efficiency 95% Typ 

• Cascade connection (two device connected Vdd=5V, Vo=-10V) 

• Low power Ideal for dry cell battery 

• On-chip CR oscillator 

• Package SCI7660Coa DIP-8pin (plastic) 

SCI7660MOA SOP4-8pin (plastic) 

SCI7660DOA DIE 



BLOCK DIAGRAM 



PIN CONFIGURATION 




0801 
0SC2 



GAP1+ CAP1- 

Q — Q 



1 



CR Oscillator 



Voltage Converter 



<PVn 
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■ PIN DESCRIPTION 



Pin Name 


Pin No. 


Function 


0SC1 


3 


Oscillation resistor connection terminal 


0SC2 


2 


Vdd 


4 


Power supply terminal (positive, system supply Vcc) 


UAr 1 + 


c 
O 


Terminal for connection of capacitor for booster (positive) 


CAP1- 


6 


Terminal for connection of capacitor for booster (negative) 


Vo 


7 


Output terminal at doubling 


Vi 


8 


Power supply terminal (negative, system supply GND) 



■ VOLTAGE RELATIONS 





Vcc 


— Vdd = OV ^ J 






(+5V) 




1st side 


GND --- 


- Vi = -5V ^ 


2nd side 




(-5V) - 


--- Vo = 2Vi= 10V ' 





■ ABSOLUTE MAXIMUM RATINGS (Vdd=OV, Ta=25°C) 



Parameter 


Symbol 


Ratings 


Unit 


Input voltage 


Vi 


-10.0 to 0.5 


V 


Output voltage 


Vo 


-20.0 to Vi 


V 


Power dissipation 


Pd 


300 


mW 


Operating temperature 


Topr 


-30 to 85 


°C 


Storage temperature 


Tstg 


-65 to 150 


°C 


Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 





Note: When this IC is soldered in the solder-reflow process, be sure to maintain the reflow furnace temperature 
at the curve shown in "Figure 3-5 Reflow Furnace Temperature Curve" of DATA BOOK. And this IC cannot 
be exposed to high temperature of the solder dipping. 



■ ELECTRICAL CHARACTERISTICS (Vdd=OV, Ta=-30° to 85°C) 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Input voltage 


Vi 




-8.0 




-1 .2 


V 


Output voltage 


Vo 




-16.0 






V 


Booster current consumption 


lopr 


Rl=cx>, Rosc=1MQ, Vi=-5V 




40 


70 


HA 


Stationary current 


IQ 


Rl=oo, Vi=-8V 






2.0 


^lA 


Output impedance 


Ro 


lo=10mA, Vi=-5V 




80 


120 


a 


Booster power conversion efficiency 


Peff 


lo=5mA, Vi=-5V 


90 


95 




% 


Input leakage current 


ILI 


0SC1 terminal, Vi=-8V 






2.0 


fxA 


Oscillation frequency 


fosc 


Rosc=1MQ, Vi=-5V 


16 


20 


24 


kHz 
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CIRCUIT DESCRIPTION 
• C-R Oscillator 

The SCI7660C/M contains a C-R oscillator for internal oscillation. It consists of an external resistor Rose 
connected between the OSC1 pin and 0SC2 pin. 



0SC1 



0SC2 



Rose 



0SC1 



0SC2 



-MR 



External clock 
Open 



C-R Oscillation External Clock Operation 



• Voltage Converters 

The voltage converters double the input supply voltage (Vi) using clocks generated by the C-R oscillator. A 
doubled voltage can be obtained with a booster capacitor between CAP+ and CAP-, and with an external 
smoothing capacitor between Vi and Vo. 




Vcc 
(+5V) 

GND 
(-5V) 



Vdd = OV ^ 

I 

V|=-5V 

Vo = 2V|=-10V 



Typical doubled voltage relations 
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Negative Voltage Conversion + Positive Voitage Conversion (This circuit produces outputs of -1 OV 
and +3.8V from tlie -5V input by combination of voitage doubler circuit and positive voltage conversion 
circuit.) 



Vdd = OV 

9 — 



5V 



O— 

Vi = -5V 



C2 



C4 10^iF 

^ — ^h- 

JO|iF 
Voi =-10V 



C1 :t 10fxF 



C3 10^iF 



Vdd = OV 
Vi = -5V 



Vo2 = 3.8V 



-Vo2 = 3.8V 



- Voi =-10V 
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PACKAGE DIMENSIONS 



Plastic DIP-8pin 



0.382Max 



0.358 + 0.004 
(9.1 ±0.1) 




8 5 

n 1 ^ 1 ^ n 


Index 

c/ 


O _ 

o 

o d 

+1 +1 

CM$D 

d 




0.300 
(7.62) 



0.100 
(2.54 



0.0101 8:8864 
(0.25^8:8?) 



0-15° 



unit : inch (mm) 



Plastic SOP4-8pin 



0.197 ±0.008 
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n n n n 






00 

o d 


CD 

q ^ 

o d 


Index 


+1 +1 


+1 +1 




0.197 

L (5-0 


0.268 
(6.8 


u u u u 







I 



CD CO 

d^ 



tll Il) " 



s ^ 

O T 

d o 
+1 +1 
CO ^ 

o 

9d 



0.050 
(1.27) 



0.01 4 ±0.004 gT-' 
(0.35 ±0.1) dS 



0.022 
(0.55) 



unit : inch (mm) 
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CMOS DC/DC CONVERTER 



DESCRIPTION 

The SCI7661 C/M CMOS DC/DC Converter features high operational performance with low power dissipation. 
It consists of two major parts: the booster circuitry and the regulator circuitry. The booster generates a doubled 
output voltage (-2.4V to -12V) or tripled output voltage (-3.6V to -18V) from the input (-1 .2V to -6V). The 
regulator is capable of setting the output to any desired voltage. The regulated voltage can be given one of three 
threshold temperature gradients. 

FEATURES 

• High performance with low power dissipation 

• Simple conversion of Vin (-5V) to IVinI (+5V), 2 IVinI (+10V), 2 Vin (-10V) or 3 Vin (-15V) 

• On-chip output voltage regulator 

• Power conversion efficiency Typ 95% 

• Temperature gradient for LCD power supply 0.1 %/°C, 0.4%/°C or 0.6%/°C 

• Power off by external signals — Stationary current at power off ... Max 2|iA 

• Cascade connection — two devices connected Vin=-5V, Vout=-20V 

• On-chip C-R oscillator 

• Package SCI7661Coa .. DIP-14pin (plastic) 

SCI7661MOA.. SOP5-14pin (plastic) 



BLOCK DIAGRAM 



PIN CONFIGURATION 



CAP2+ 




CR 

Oscillator 



Voltage 
Converter 
(1) 



Voltage 
Converterl*-^ 
(II) 



- Booster - 



O 2 
2 b 



TC1 




- Regulator - 



GAP1+ □ 
CAP1- □ 
GAP2+ □ 
CAP2- C 
TC1 C 
TC2 □ 

V,N C 



□ Vdd 

□ 0SG1 

□ 0SC2 

□ P^ 

□ RV 

□ Vreg 

□ VoUT 



The same pin configuration in DIP and SOP 
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■ PIN DESCRIPTION 



Pin Name 


Pin No. 


Function 


CAP1+, CAP1- 


1, 2 


Terminal for connection of capacitor for doubler 


CAP2+, CAP2- 


3, 4 


Terminal for connection of capacitor for tripler 


TC1 , TC2 


5, 6 


Temperature gradient selection terminal 


ViN 


7 


Power supply terminal (negative, system supply GND) 


VOUT 


8 


Output terminal at tripling 


Vreg 


9 


Regulated voltage output terminal 


ri V 


i n 
1 u 


rieguiatea voiiage control lerminai 


P^ 


11 


Vreg output ON/OFF control terminal 


OSC2, 0SC1 


12, 13 


Oscillation resistor connection terminal 


Vdd 


14 


Power supply terminal (positive system supply Vcc) 



■ ABSOLUTE MAXIMUM RATINGS (Vdd=OV) 



Parameter 


Symbol 


Ratings 


Unit 


Input supply voltage 


Vi 


-20/N*^ to 0.5 


V 


Input terminal voltage 


Vi 


ViN-0.5 to 0.5 


*2 


V 


VouT-0.5 to 0.5 


*3 


V 


Output voltage 


Vo 


min. -20.0 


V 


Allowable loss 


Pd 


300 


mW 


Operating temperature 


Topr 


-30 to 85 


*4 


°C 


Storage temperature 


Tstg 


-55 to 150 




Soldering temperature and time 


Tsol 


260°C, 10s (at lead) 





*1 N=2: Doubler; N=3: Tripler *2 0SC1, Poff *3TC1,TG2, RV *4 Plastic package 



Additional Note: When this 10 is soldered in the solder-reflow process, be sure to maintain the reflow furnace 
temperature at the curve shown in "Figure 3-5 Reflow Furnace Temperature Curve" of DATA BOOK. And 
this 10 cannot be exposed to high temperature of the solder dipping. 
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■ ELECTRICAL CHARACTERISTICS (Vdd=OV, Vin=-5V, Ta=-30° to 85''C) 



Parameter 


Symbol 


Conditions 


Min 


TvD 


Max 


Unit 


Input supply voltage 


Vi 




-6.0 




-1 .2 


V 


Output voltage 


Vo 




-18.0 






V 


Vreg 


Rl=oo, Rrv=1MQ, Vo=-18V 


-18.0 




-2.6 


V 


Regulator operating voltage 


VOUT 




-18.0 




-3.2 


V 


Booster current consumption 


lopr1 


Rl=c>o, Rosc=1MQ 




60 


100 


uA 


Regulator current consumption 


lopr2 


Rl=oo, Rrv=1MQ, Vo=-15V 




5.0 


12.0 


|iA 


Stationary current 


IQ 


TC2=TC1=VouT, Rl=oo 






2.0 


fxA 


Oscillation frecjuency 


fosc 


Rosc=1 MQ 


16 


20 


24 


kHz 


Output impedance 


Rout 


louT=10mA 




150 


200 


Q 


Booster power conversion efficiency 


Peff 


louT=5mA 


90 


95 




% 


Regulated output voltage fluctuation 


AVrGQ 


-1 8V<V0UT<-6V, Vreg=-8V, 

Rl=cx>, Ta=25°C 




0.2 




%/V 


AVOUT'Vreg 


Regulated output load fluctuation 


AVreg 
AlOUT 


V0UT=>-15V, Vreg=^V, 
0<louT<10mA, Ta=25°C, 
TCI-Vdd TCP-Vo 




5 




Q 


Regulated output 
saturation resistance 


RSAT 


RSAT=A(Vreg— VoUT)/AIOUT, 

0<louT<10mA, Rv=Vdd, 
Ta=25°C 




8 




Q 


Reference voltage 


Vrvo 


TC2=VouT, TC1=Vdd, Ta=25°C 


-2.3 


-1.5 


-1.0 


V 


Vrvi 


TC2=TC1=V0UT, Ta=25°C 


-1.7 


-1.3 


-1.1 


V 


VRV2 


TC2=Vdd, TC1=Vout, Ta=25°C 


-1.1 


-0.9 


-0.8 


V 


Temperature Gradient 


Cto 


IVreg(50°C)l - IVreg(0°C)l 


-0.25 


-0.1 


-0.06 


% / °c 


Cti 


50°C-0°C 
1 


-0.5 


-0.4 


-0.3 


% / °c 


CT2 


X x100 

IVreg(25°C)l 


-0.7 


-0.6 


-0.5 


% / °c 


Input leakage current 


IL 


pS, TC1,TC2, 0SC1. RV pins 






2.0 


^lA 


■ RECOMMENDED OPERATING CONDITIONS (Ta=-30° ~ 85°C) 


Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Booster start voltage 


VSTA1 


Rosc=1Ma, C3>10|iF *2 
ClVCs < 1/20, Ta=-20° to 85°C 






-1.2 


V 


VSTA2 


Rosc=1MQ 






-2.2 


V 


Booster stop voltage 


VSTP 


Rosc=1 Ma 


-1.2 






V 


Output load resistance 


Rl 




Rl min *^ 








Output load current 


lOUT 








20 


mA 


Oscillation frequency 


fosc 




10 




30 


kHz 


External resistance for oscillation 


Rose 




680 




2000 


ka 


Capacitor for booster 


C1, C2, C3 




3.3 








Regulated output adjustable resistance 


Rrv 




100 




1000 


ka 



*1 Vdd=OV 

*2 Recommended circuitry in low voltage operation is shown below (next page, diagram on left) 
(ViN=-1.2V~- 2.2V) 

*3 Rl min depends on input voltage as shown below (next page, diagram on right) 
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■ CIRCUIT DESCRIPTION 
• C-R Oscillator 

The SCI7661C/M contains a C-R oscillator for internal oscillation. It consists of an external resistor Rose 
connected between the 0SC1 pin and 0SC2 pin. 



0SC1 



0SC2 



Rose 



C-R Oscillation 



OSC1 



OSC2 Open 



External Clock 



External Clock Operation 



• Voltage Converters 

The voltage converters double/triple the input supply voltage (Vin) using clocks generated by the C-R 
oscillator. 



Vcc 
(+5V) 

GND 

(-5V) 



- Vdd = OV 

- ViN = -5V i 

- CAP2- = 2ViN = -10V 

Typical Doubled Voltage Relations 



Vdd = OV - 
Vin = -5V- 



VouT = 3ViN = -15V 

Typical Tripled Voltage Relations 



• Reference Voltage Generator and Voltage 
Regulator 

The reference voltage generator produces reference 
voltage needed for operation of regular circuit. The 
voltage regulator is used to regulate a boosted output 
voltage and its circuit contains a power-off function 
which uses signals from the system for on-off control 

of the Vreg OUtput. 



• Temperature Gradient Selector Circuit 

The SCI7661 C/M provides the Vreg output with a temperature gradient suitable for LCD driving (between Vdd 

and Vreg). 



Vdd 

Poff 
RV 



^ Control signal 

Jrrv = lOOkQ to 1Ma 



V, 



reg 



Voltage Regulator 
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* Temperature Gradient Assignment 



Poff 


TC2 


TC1 


Temp. Gradient 


Vreg Output 


OR oscillation 


Remarks 


1 (Vdd) 


L (VouT) 


L (VouT) 


-0.4% / °C 


ON 


ON 




1 


L 


H (Vdd) 


-0.1% /°C 


ON 


ON 




1 


H (Vdd) 


L 


-0.6% / °C 


ON 


ON 




1 


H 


H 


-0.6% / °C 


ON 


OFF 


Cascade connection 


(ViN) 


L 


L 




OFF (Hi-Z) 


OFF 







L 


H 




OFF (Hi-Z) 


OFF 







H 


L 




OFF (Hi-Z) 


OFF 







H 


H 




OFF (Hi-Z) 


ON 


Without regulation 



NOTE: The potential at Low level is different between the Poff pin and the TC1/TC2 pin. 



■ EXAMPLE OF APPLICATIONS 

• Voltage Doublet and Tripler • Voltage Tripler + Regulator 

A doubled voltage can be obtained at Voui (CAP2-) Vreg output is given a temperature gradient, after 

by disconnecting capacitor C2 from the tripler configu- boosted output Voui regulated. In this connection, 

ration and shorting GAP2- (pin 4) and Voui (pin 8). both Voui and Vreg can be taken out at the same time. 



Ci 
10^iF 



C2 

10jiF 



► Rose = 1 Mfi 



Ca 10tiF 



VouT = -15V 



Ci J 
lOjiFl 

C2 J 
lO^Fl 



V,N = -5V 



13 -^1 
12 



Rose 
1M£2 



Rrv 
lOOkQ 
~1Mi2 



+1 C4 



lOnF 



C3 = 10nF 



'VouT = -15V 



^ Vreg = -8V = 

Rrv w 



^ Parallel Connection 

Parallel connection of n circuits can reduce Rout to about 1/n, that output impedance Rout can be reduced by 
connecting serial configuration. A single smoothing capacitor Ca can be used commonly for all parallelly 
connected circuits. 

In parallel connection, a regulated output can be obtained by applying the regulation circuit to only one of the n 
parallelly connected circuits. 



I 
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PACKAGE DIMENSIONS 



Plastic DIP-14 pin 



0.776Max 
(19.7Max) 



0.748 + 0.004 
(19.0 ±0.1) 



0.059 
(1.5) 



0.300 





\ 


1 




If" 

c 



0.100 ±0.010 
(2.54 + 0.25) 



0.01 8 ±0.004 

(0.46 ±0.1) 





0.010. 
(0.25 


/ \ 




-0-15° 


11' 



unit : incli (mm) 



Plastic SOP5-14pin 



0.41 3Max 
(10.5Max) 



0.402 ± 0.008 
(10.2 ±0.2) 






nnnnnnn 


00 ' ' 


Index 




q ^ 
° d 
+1 +, 
1^ LO 
CM in 


uuuuuuu 





+1 +1 



CO 00 

d 



+1 +1 



00 CM 

c\i 



o 
d Q 

+1 +1 
1- 

So 



+1 +1 
CD lO 

o 

9d 



0.268 
(6.8) 



0.016 
(0.4) 



unit : inch (mm) 
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CMOS DC/DC CONVERTER 

■ DESCRIPTION 

The SCI7654 is a high-efficiency low-power consumption charge pump-style DC/DC converter and voltage 
regulator which uses a CMOS process. The charge pump-type DC/DC converter can generate an output 
voltage of 4 times (or 3 times or 2 times) the input voltage in the negative direction using 4 (or 3 or 2) external 
capacitors. 

The voltage regulator is able to regulate the voltage output generated by the DC/DC converter at a selectable 
voltage using 2 external resistors. The regulated output of the voltage regulator can also be equipped with 
the negative temperature gradient characteristics required by liquid crystal panels. 

The outputs of the SCI 7654 can be powered down by an external signal, thereby reducing wasted power 
during temporary system shutdowns, etc., making it an ideal power source for battery-operated portable 
devices and LCD panels. 



FEATURES 

DC converter (negative-direction 4X/3X/2X) 
Equipped with a voltage regulator (voltage-regulated output circuit) 

High voltage conversion efficiency 95% 

Low consumption current 150 |xA (VIN =-5.0 V when using 4X voltage step-up) 

High output capability 20 mA 

Input voltage -2.0 to -5.5 volts (when using 4 X voltage step-up) 

-2.0 to -7.3 volts (when using 3 X voltage step-up) 
-2.0 to -11 . volts (when using 2 X voltage step-up) 

DC/DC converter output voltage (VIN) X 4 (MAX) 

Internal reference voltage for high-precision regulator -1 .5 volts ± 0.05 volts (when CTO) 

Regulator output voltage temperature gradient function -0.04, -0.15, -0.35, -0.55 (%/°C) 

Low standby current (when power is off) 

High-multiplier voltage step-up and regulation also possible through series connections and additional 
components 

External-signal power-function 
Oscillator function is completely internal 

Small, slim package (SSOP2-16) SCI7654MOA 

Chip product SCI7654 DOA 

This product is not designed for resistance to radiation 



879 



SCI7654 



BLOCK DIAGRAM 



Vdd 



P0FF1 



P0FF2 



FC O 



VIN Q 



V 



Power Off 
Control 



Clock 
Generator 



Step-up 
Voltage Control 



Voltage Converter 



-o — o — o 

C1P C1N C3N 



-<j — o- 

C2P C2N 



Reference 
Voltage 













Voltage 
Regulator 



TC1 
TC2 




Q VOUT 
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■ CONFIGURATION 

• Pin Configuration (SCI7654M0A) 









VOUT [X 


o 


16 


C2P 


VRI [Y 






C2N 


VREG [T 




"l4l 


C3N 


RV 




13] 


C1N 


Vdd [T 




12 


C1P 


FC [X 




Ii 


VIN 


TC1 [T 




10 


P0FF1 


TC2 






P0FF2 









• Pin Description 



Terminal 
Name 


SCI7654MOA 
Pin No. 


SCI7654DOA 
Pad No. 


Function 


VOUT 


1 


18 


4 X step-up voltage output terminal 


VRI 


2 


19 


Regulated voltage input terminal 


VREG 


3 


20 


Regulated voltage output terminal 


RV 


4 


21 


Regulated output voltage control terminal 


VDD 


5 


22,23 


Power supply terminal (positive side) 


FC 


6 


24 


Internal clock frequency cutover input terminal 
Serial/parallel connection clock input terminal (used for both) 


TC1 


7 


3 


Temperature gradient set input terminal (1) 


TC2 


8 


4 


Temperature gradient set input terminal (2) 


P0FF2 


9 


5 


Power off control input terminal (2) 


P0FF1 


10 


6 


Power off control input terminal (1) 


VIN 


11 


11,12 


Power supply voltage (negative side) 


C1P 


12 


13 


2 X voltage step-up, 4 X voltage step-up capacitor positive-side 
connection terminal 


C1N 


13 


14 


2 X voltage step-up capacitor negative-side connection terminal 


C3N 


14 


15 


4 X voltage step-up capacitor negative-side connection terminal 


C2N 


15 


16 


3 X voltage step-up capacitor negative-side connection terminal 


C2P 


16 


17 


3 X voltage step-up capacitor positive-side connection terminal 
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■ ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Read Values 


Units 


Notes 


IVIII nillUI II 


IVIclAllllUlll 


II i|jui |j\jvvd oup|jiy vuiid^c 


Vim 
V IN 


~CX>.\J /IN 


VDD + U.O 


V 


M— citpn-iin x/nltanp miilti- 
iM — oiC|j u|j vuiidyc IIIUIll 

plier VIN terminal 


Input terminal voltage 


Vi 


ViN -0.3 


Vdd + 0.3 


V 


P0FF1, P0FF2, TCI, 
TC2, FC terminals 


Output terminal voltage 1 


Voci 


\/.M _n 9 
ViN — u.o 


\/r^r^ J. n 

VDD + U.O 


V 


CI P, C2P terminals 


Oi itni it tAirninal \/r»ltan^ 
wui|JUi ici 1 1 III icii vuiidyc; c 


VoC2 


2 X ViN-0.3 


ViN + 0.3 


\] 


1 IM ICl 1 1 III ICliO 


Output terminal voltage 3 


VoC3 


3 X ViN-0.3 


2 X ViN + 0.3 


V 


C2N terminal 


Output terminal voltage 4 


VoC4 


4 X ViN-0.3 


3 X ViN + 0.3 


V 


C3N terminal 


Regulator input power 


Vri 


N X ViN-0.3 


Vdd + 0.3 


V 


N = step-up voltage multi- 
plier, Vri supply voltage 

tprminni 

LCI 1 1 III ICll 


Regulator input terminal 


Vrv 


N X ViN-0.3 


Vdd + 0.3 


V 


N = step-up voltage multi- 

|Jllc;l , riV vuilciyc/ IC/1 1 1 III ICll 


Oi itm it \/nltano 


V o 


M Y \/iM— n '5 

IN A VIN U.O 


VDD + U.O 


v 


M — otpn-i in \/nltJinA mi ilti- 

IM — OLCj|J up VUllCiyCJ lllLllll 

plier. VouT. Vreg terminal 


Input current 


liN 




80 


mA 


ViN terminal 


Output current 


loUT 




N<=4: 20 
N>4: 80/N 


mA 


N = step-up voltage multi- 
plier VouT. Vreg terminal 


Allowable loss 


Pd 




210 


mW 




Operating temperature 


ToPR 


-30 


85 


°C 




Storage temperature 


TSTG 


-55 


150 


°C 




Soldering temperature/time 


TSOL 




260X10 


°C»S 


At the leads 



Note 1 : Operating the chip under conditions exceeding the absolute rated values above may result in misoperation and 
permanent damage to the chip. Moreover, the reliability of the chip will be seriously compromised even if the chip 
appears to function normally for a time. 



Note 2: Relationships of voltage levels with the external system 

The common power supply for the SCI7654 is the highest voltage level (Vdd). Because of this, the values 
in this specification are all expressed in terms of a Vdd = V reference, and consequently caution is required 
regarding voltage levels when connecting to the external system. 
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Relationship of Voltage Levels 



System Side 



SCI7654 Side 



Vcc 
(+5V) 

GND 
(OV) 



5V 



10V 



i 2 X Step-up 



15V 



3 X Step-up 



20V 



4 X Step-up 



Vdd 
(OV) 

VIN 

(-5V) 

-10V 



-15V 



-20V 



I 
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■ ELECTRICAL CHARACTERISTICS 



If not otherwise indicated, Ta = -30°C to +85°C, Vdd = OV, Vin = -5.0V 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Input power supply voltage 1 


ViNI 


For 4X step-up voltage 


-5.5 




-2.0 


V 


Input power supply voltage 2 


VlN2 


For 3X step-up voltage 


-7.3 




-2.0 


V 


Input power supply voltage 3 


VlN3 


For 2X step-up voltage 


-11 




-2.0 


V 


Input power supply voltage N 


ViNN 


When used with high multiplier step-up 
voltages using an external diode. "N" is the 
step-up multiplier. 


-22/N 




-2.0 


V 


Step-up initial input power 
supply voltage 


VSTA 


"N" is the step-up multiplier, 
louT<200 |iA FC = Vdd 


-22/N 




-2.4 


V 


Step-up output voltage 


VoUT 




-22 






V 


Regulator input voltage 


Vri 




-22 




-2.0 


V 


Regulator output voltage 


Vreg 


reg = 0, Vri=-22V, Rrv = 1MQ 






-2.0 


V 


Step-up output impedance 


Rout 


louT = 10 mA, for 4X step-up voltage 




180 


250 


Q 


Step-up output conversion efficiency 


Peff 


louT = 2 mA 

For 4X step-up voltage 

1 , \uO, L/OUT — lU \Xr ^IdrualUlTy 




95 




% 


Step-up converter operating 
consuiiipiiori C/Urreni i 


I0PRI 


FC = Vdd, Poffi = Vin, 

1 0FF2 — VDD Wliri IIU lUdU 

C1 , C2, C3, CouT = 10 |xF (tantalum) 




150 


220 




oiep-up ovjiivtJiicr upcraiiiiy 
consumption current 2 


loPR2 


FC = Vin, Poffi = Vin, 

P0FF2 = Vdd with no load 

CI, C2, C3, CouT = 10 |iF (tantalum) 




600 


800 


II A 


rieguidior operaiing conburiipiion 
current / 


loPVR 


VRI — — <iUV, WItn 110 lOdU 

Rrv = 1 Ma 




1 u 


1 R 
1 


II A 


Idle current 


Iq 


P0FF1 = Vin, Poff2 = Vin 
rv-» = Vdd 






5.0 


|iA 


Input leakage current 


Ilin 


Applicable terminals: 
P0FF1, P0FF2, FC TC1,TC2 






0.5 


|xA 


Regulated output saturation 
resistance 


RSAT 

^Note 1 ) 


0<Ireg<20 mA 
rtv = Vdd 
Ta = 25 °C 




10 




Q 


Regulated output voltage regulation 


DvR 

(Note 2) 


-20V<Vri<-10V, Ireg = 1 mA 

Vreg=-15V 

Ta = 25 °C 




0.2 




%N 


Regulated output load deviation 


Dvo 
(Note 3) 


Vri=;-20V Vreg =-15V 
Ta = 25 °C 
0<Ireg < 20mA 




50 




mV 


Reference Voltage 
(Ta = 25 °C) 


Vrefo 


TCI = Vdd, TC2 = Vdd 


-1.55 


-1.50 


-1 .45 


V 


Vrefi 


TCI = Vdd, TC2 = Vdd 


(TBD) 


-1.50 


(TBD) 


V 


VrEF2 


TCI = Vdd, TC2 = Vdd 


(TBD) 


-1.50 


(TBD) 


V 


VrEF3 


TCI = Vdd, TC2 = Vdd 


(TBD) 


-1.50 


(TBD) 


V 


Reference Voltage 
Temperature Coefficient 
(Note 4) 
(Note 5) 


CTO 


TCI = Vdd, TC2 = VDD, 
SSOP Product 


(TBD) 


-0.04 





%/°C 


CT1 


TCI = Vdd, TC2 = Vin, 
SSOP Product 


(TBD) 


-0.15 


(TBD) 


%/°c 


CT2 


TCI = Vin, TC2 = Vdd, 
SSOP Product 


(TBD) 


-0.35 


(TBD) 


%/°c 


CT3 


TCI = Vin, TC2 = Vin, 
SSOP Product 


(TBD) 


-0.55 


(TBD) 


%/°c 


Input voltage level 


VlH 


Vin =-2.0 V to -5.5V 

Applicable terminals: Poffi, Poff2, FC, TC1, TC2 


0.2 Vin 






V 


V,L 


V|N=-2.0Vto-5.5V 

Applicable terminals:PoFFi, Poff2, FC, TCI, TC2 






0.8 V,N 


V 


Step-up capacitor 


Cmax 


Applicable capacitors: CI, C2, C3 
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(No.e1): r,,,^ A(Vreg-Vout) 
AIreg 



(Note 2): AVn = 



(Notes): AVO = 



avout reg 
AVreg 



AIreg 

|Vref(50°C)|-|Vref(0°C)| IQQ 



(Note 4): ACT = ^ 

50°C-0°C |Vref(25°C)| 

(Note 5): The reference voltage temperature coefficient of the chip product may change depending on the molding material and 
the packaging. Use only after performing temperature tests. 



I 
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• AC Characteristics 



VIN 


\ 


0.9 X VIN 


tof St 




POFF1 
POFF2 













Power Applied 



Power off control timing characteristics 



If not otherwise indicated, Ta = -30°C to +85°C, Vdd = OV, Vin =-5.0V 



Parameter 


Symbol 


Conditions 


Min 


Typ 


Max 


Unit 


Internal clock frequency 1 


fcL1 


FC = Vdd, 

P0FF1 = Vdd, P0FF2 = Vin 
Applicable terminals: C2P terminal 


3.0 


4.0 


6.0 


kHz 


Internal clock frequency 2 


fcL2 


FC = VIN, 

P0FF1 = Vdd, P0FF2 = Vin 
Applicable terminals: C2P terminal 


12.0 


16.0 


24.0 


kHz 


Power off control begin time 


tofst 


Applicable terminals: 

P0FF1, P0FF2 


(TBD) 






ms 
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■ 4X STEP-UP 

Only the step-up circuit is made to function and the chip generates a regulated voltage equal to 4 times the 
input voltage Vin (but in the negative direction), outputting it to the Vout terminal. However, because the 
regulator circuit is not used, the voltage at the Vout terminal includes some ripple component. The figure 
below shows an example of the connections. 




Conditions for Above Figure 

• Internal clock: ON (high output mode) 

• Step-up circuit: ON 

• Regulator: OFF 

Power Off l\/[ethod 



• Through setting the P0FF2 terminal to "L" level (VIN), all circuits can be turned off. 
The Ripple Voltage 

• Because the output voltage generated at VOUT terminal is not regulated, it includes a ripple 
component such as shown in the figure below. The ripple voltage VRP increases with load current, 
and can be calculated roughly using the equation below. 



I 
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VOUT 




t 



VRP 



Vrp = 



loUT 



+ loUT • RC( 



)OUT 



2-fCL-CoUT 



Iqut'- Load current (A) 
f^L: Clock frequency (Hz) 
•^cout- Output capacitor Cout serial equivalent resistance (Q) 

Use With Other Settings 

1 . Use in high output mode 
* Connect the FC terminal to VI N 
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■ 3X STEP-UP 

Only the step-up circuit is made to function and the chip generates a regulated voltage equal to 3 times the 
input voltage VIN (but in the negative direction), outputting it to the VOUT terminal. However, because the 
regulator circuit is not used, the voltage at the VOUT terminal includes some ripple component. The figure 
below shows an example of the connections. 



COUT 




Conditions for Above Figure 

• Internal clock: ON (high output mode) 

• Step-up circuit: ON 

• Regulator: OFF 

Power Off IViethod 

• Through setting the POFF2 terminal to "L" level (VIN), all circuits can be turned off. 
Use With Other Settings 

1. Use in high output mode 

• Connect the FC terminal to VIN 



I 
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2X STEP-UP 

Only the step-up circuit is made to function and tlie chip generates a regulated voltage equal to 2 times the 
input voltage VIN (but in the negative direction), outputting it to the VOUT terminal. However, because the 
regulator circuit is not used, the voltage at the VOUT terminal includes some ripple component. The figure 
below shows an example of the connections. 



COUT 




Conditions for Above Figure 

• Internal clock: ON (high output mode) 

• Step-up circuit: ON 

• Regulator: OFF 

Power Off [\/lethod 

• Through setting the P0FF2 terminal to "L" level (VIN), all circuits can be turned off. 

Use V\^ith Other Settings 

1 . Use in high output mode 

• Connect the FC terminal to VIN 
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EXTERNAL DIMENSIONS (SCI7654Moa) 



7 MAX 



6.6 ± 0-2 



n n n n n n n ft 



Index 



0.8 0.36 ± 



SSOP2-16 



\o~io^ 



0.5 ± 2 



0.9 



Unit : mm 



Note: To allow improvement, these dimensions may cliange without notice. 



I 



891 



THIS PAGE INTENTIONALLY BLANK 



892 



1996 

DATABOOK 

GRAPHICS 
PRODUCTS 



VIII. VFD DRIVERS 



893 



THIS PAGE INTENTIONALLY BLANK 



894 



SED2000FoA/oB 



PLASMA-DISPLAYA/FD ANODE DRIVER 



■ DESCRIPTION 

The SED2000FOA/OB is a CMOS LSI dot-matrix plasma-display VFD anode driver. It has 64 high-voltage 
outputs in 4 X 16 blocks. 

The SED2000FOA/OB has independent serial inputs and outputs for each 1 6-element block which feature data 
transfer rates of up to 5 Mbits/s. 

SED2000FOA and SED2000Fob are functionally identical except that their pin arrangements are transposed. 
They use a 5V logic supply and a 30 to 70V display supply, and are available in 80-pin plastic flatpacks. 



■ FEATURES 

• 64 output drivers 

• 70V, 1 mA anode drive capability 

• Up to 5 Mbits/s data transfer rate (4-bit transfer 
mode) 



• Silicon-gate CMOS technology 

• 5V logic supply 

• 30 to 70V display supply 

• 80-pin plastic flatpack (QFP-80pin) (Foa, Fob) 



BLOCK DIAGRAM 



BK O 



LH O 



CK O 



D0A1 D0B1 D0C1 D0D1 D0A2 



D0D15 D0A16 D0B16 D0C16 D0D16 



? ? ? ? ?— — ? ? ? ? ? 



16 



16-bit shift 
register 



64-bit output buffer 



64 



64-bit level shifter 



64 



64-bit level latch 



16-bit shift 
register 



o o 

SIA SOA 



16 



16-bit shift 
register 



o o 

SIB SOB 



Vddh 

-i- 

Vddl 



16 



16-bit shift 
register 



o o 

SIC soc 



o o 

SID SOD 
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SED2000FOA/OB 



■ PINOUTS 
• SED2000FOA 



64 41 




80^ 



SED2000FOA 
Index 



& 



^25 



24 



Pin 


Number 


Name 


1 


D0D16 


2 


D0C16 


3 


D0B16 


4 


D0A16 


5 


D0D15 


6 


D0C15 


7 


D0B15 


8 


D0A15 


9 


D0D14 


10 


D0C14 


11 


D0B14 


12 


D0A14 


13 


D0D13 


14 


D0C13 


15 


D0B13 


16 


D0A13 


17 


D0D12 


18 


D0C12 


19 


D0B12 


20 


D0A12 



Pin 


Number 


Name 


21 


D0D11 


22 


D0C11 


23 


D0B11 


24 


DOA11 


25 


DOD10 


26 


DOC10 


27 


DOB10 


28 


DOA10 


29 


DOD9 


30 


D0C9 


31 


D0B9 


32 


D0A9 


33 


D0D8 


34 


D0C8 


35 


D0B8 


36 


D0A8 


37 


D0D7 


38 


D0C7 


39 


D0B7 


40 


D0A7 



Pin 


Number 


Name 


41 


D0D6 


42 


D0C6 


43 


D0B6 


44 


D0A6 


45 


D0D5 


46 


D0C5 


47 


D0B5 


48 


D0A5 


49 


DOD4 


50 


D0C4 


51 


D0B4 


52 


D0A4 


53 


D0D3 


54 


D0C3 


55 


D0B3 


56 


D0A3 


57 


D0D2 


58 


DOC2 


59 


D0B2 


60 


D0A2 



Pin 


Number 


Name 


61 


D0D1 


62 


D0C1 


63 


D0B1 


64 


D0A1 


65 


VDDH 


66 


VSS 


67 


VDDL 


68 


SIA 


69 


SIB 


70 


SIC 


71 


SID 


72 


CK 


73 


LH 


74 


BK 


75 


SOD 


76 


SOC 


77 


SOB 


78 


SOA 


79 


VSS 


80 


VDDH 



896 



SED2000FoA/oB 



• SED2000FOB 




Pin 


Number 


Name 


1 


D0A1 


2 


D0B1 


3 


D0C1 


4 


DOD1 


5 


D0A2 


6 


DOB2 


7 


D0C2 


8 


D0D2 


9 


DOA3 


10 


D0B3 


11 


D0C3 


12 


D0D3 


13 


D0A4 


14 


D0B4 


15 


D0C4 


16 


D0D4 


17 


D0A5 


18 


DOBS 


19 


DOCS 


20 


DODS 



Pin 


Number 


Name 


21 


D0A6 


22 


D0B6 


23 


D0C6 


24 


DOD6 


2S 


D0A7 


26 


D0B7 


27 


D0C7 


28 


D0D7 


29 


DOA8 


30 


D0B8 


31 


D0C8 


32 


D0D8 


33 


D0A9 


34 


D0B9 


3S 


D0C9 


36 


D0D9 


37 


DOA10 


38 


DOB10 


39 


DOC10 


40 


DOD10 



Pin 


Number 


Name 


41 


D0A11 


42 


D0B11 


43 


D0C11 


44 


D0D11 


4S 


D0A12 


46 


D0B12 


47 


D0C12 


48 


D0D12 


49 


DOA13 


SO 


D0B13 


SI 


D0C13 


S2 


D0D13 


S3 


D0A14 


S4 


D0B14 


SS 


D0C14 


S6 


D0D14 


S7 


D0A1S 


S8 


D0B1S 


S9 


D0C1S 


60 


D0D1S 



Pin 


Number 


Name 


61 


D0A16 


62 


D0B16 


63 


D0C16 


64 


D0D16 


6S 


VDDH 


66 


VSS 


67 


SOA 


68 


SOB 


69 


SOC 


70 


SOD 


71 


BK 


72 


LH 


73 


OK 


74 


SID 


7S 


SIC 


76 


SIB 


77 


SIA 


78 


VDDL 


79 


VSS 


80 


VDDH 
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SED2000FvB 



CMOS VFD DRIVER 



DESCRIPTION 

The SED2000FVB is a CMOS LSI dot-matrix vacuum fluorescent display anode and grid driver. It has 
40 high-voltage anode outputs in 2 x 20 blocks and 20 high-voltage grid outputs. 

The SED2000FVB has independent serial inputs and outputs for each 20-element block which feature data 
transfer rates of up to 4 Mbits/s. The daisy-chain serial data transfer system simplifies controller require- 
ments. An automatic shutdown circuit turns off output drivers when power is removed from the logic circuits, 
simplifying power supply design. 

SED2000FVB uses a 5V logic supply and a 30 to 70V display supply, and is available in 80-pin plastic 
flatpacks. 



FEATURES 

• 40 anode and 20 grid output drivers 

• 70V, 10mA grid drive capability 

• 70V, 2mA anode drive capability 

• Automatic shutdown circuit 

• Up to 4 Mbits/s serial data transfer rate 

• Daisy-chain data transfer system for cascaded 
operation 



• Silicon-gate CMOS technology 

• 5V logic supply 

• 30 to 70V display supply 

• 80-pin plastic flatpack (QFP5-80pin [Fve]) 



BLOCK DIAGRAM 



BKG LHG CKG SIG SOG OKA LHA OKA SIA SOA 

^ 



LHB CKB SIB SOB 







20-bit 




Shift Register 






20-bit 




Latcli 



20-bit 
Level Shifter 



20-bit Grid 
Output Driver 







20-bit 




Shift Register 






20-bit 




Latch 



20-bit 
Level Shifter 



20-bit Anode 
Output Driver 











20-bit 
Shift Register 










20-bit 




Latch 



20-bit 
Level Shifter 



20-bit Anode 
Output Driver 



Vddl 



QVddh 



D0G1 DOG2 - - -DOG19 DOG20 D0A1 D0A2 - - - - D0A1 9 DOA20 D0B1 D0B2 - - D0B19 DOB20 
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SED2000FVB 



■ PINOUT 




Pin 


Number 


Name 


1 


VDDH 


2 


NC 


3 


DOB20 


4 


D0B19 


5 


D0B18 


6 


D0B17 


7 


D0B16 


8 


D0B15 


9 


D0B14 


10 


D0B13 


11 


D0B12 


12 


D0B11 


13 


DOB10 


14 


D0B9 


15 


D0B8 


16 


D0B7 


17 


D0B6 


18 


DOBS 


19 


D0B4 


20 


DOBS 



Pin 


Number 


Name 


21 


D0B2 


22 


D0B1 


23 


DOA20 


24 


D0A19 


25 


D0A18 


26 


DOM 7 


27 


D0A16 


28 


D0A15 


29 


DOA14 


30 


DOA13 


31 


D0A12 


32 


D0A11 


33 


DOA10 


34 


D0A9 


35 


D0A8 


36 


D0A7 


37 


D0A6 


38 


D0A5 


39 


D0A4 


40 


D0A3 



Pin 


Number 


Name 


41 


D0A2 


42 


D0A1 


43 


DOG20 


44 


DOG 19 


45 


DOG 18 


46 


DOG 17 


47 


DOG 16 


48 


DOG 15 


49 


DOG 14 


50 


DOG 13 


51 


DOG 12 


52 


DOG 11 


53 


DOG 10 


54 


DOG9 


55 


D0G8 


56 


D0G7 


57 


D0G6 


58 


D0G5 


59 


D0G4 


60 


D0G3 



Pin 


Number 


Name 


61 


D0G2 


62 


D0G1 


63 


NO 


64 


VDDH 


65 


SIB 


66 


SOB 


67 


VDDL 


68 


BKG 


69 


LHG 


70 


SOG 


71 


SIG 


72 


CKG 


73 


BKA 


74 


LHA 


75 


SOA 


76 


SIA 


77 


OKA 


78 


VSS 


79 


LHB 


80 


CKB 



900 



SED2020FoA/oB 



CMOS VFD DRIVER 



DESCRIPTION 

The SED2020FOA/OB is a CMOS LSI dot-matrix vacuum fluorescent display anode and grid driver. It has 
20 high-voltage anode outputs in 2 x 10 blocks. 

The SED2020FOA/OB is TTL, LSTTL, CMOS and HSCMOS compatible, allowing direct interface to a wide 
range of standard devices. It has independent serial inputs and outputs for each 10-element block which 
feature data transfer rates of up to 4 Mbits/s. All inputs have internal pull-ups and serial outputs have a 
minimum fanout of one standard TTL load. The serial data transfer system simplifies controller requirements. 
The SED2020FOA/OB can also be configured for 4-bit parallel data transfer. 

SED2020FOA/OB uses a 5V logic supply and a 30 to 70V display supply, and is available in 44- or 46-pin 
plastic flatpacks. 



■ FEATURES 

• 20 anode or grid output drivers 

• 70V, 10mA grid drive capability 

• Up to 4 Mbits/s serial data transfer rate 

• Daisy-chain data transfer system for cascaded 
operation 

• Can be configured for 4-bit parallel data transfer 



• Silicon-gate CMOS technology 

• 5V logic supply 

• 30 to 70V display supply 

• 44- or 46-pin plastic flatpack (QFP2-44pin [Fob] 
and QFP1-46pin [Foa]) 
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■ BLOCK DIAGRAM 



SI1 



Vddl 



CK1 9 it>o ^^ i 



D 

CL Q 
CL 



D 

CL Q 
CL 



r--|>o-c|>|>o 6 S01 



"Vddl 



LH1 6 



BK1 Q 



SI2 0- 



H>oW>i 



D 

CL M 
CL 



D 

CL M 
CL 



D 

CL M 
CL 



Vddl 



CK2 6- 



D 

CL Q 
CL 



D 

CL Q 
CL 



D 

CL Q 
CL 



Vddl 

i> — 



D 

CL M 
CL 



D 

CL M 
CL 



"il>{>^>o<^>4 

-J3oc|>{>o<^>4 



D016 

D02 

D01 



D032 
D018 
D017 
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■ PINOUT 

• SED2020FOA 




Pin 


Number 


Name 


1 


SI2 


2 


CK2 


3 


LH2 


4 


VDDL 


5 


VSS 


6 


VDDH 


7 


NC 


8 


D011 


9 


D012 


10 


D013 


11 


D014 


12 


D015 



Pin 


Number 


Name 


13 


D016 


14 


D017 


15 


D018 


16 


D019 


17 


DO20 


18 


NC 


19 


NC 


20 


NC 


21 


S02 


22 


NC 


23 


NC 


24 


NC 



Pin 


Number 


Name 


25 


NC 


26 


S01 


27 


NC 


28 


NC 


29 


NC 


30 


DO10 


31 


D09 


32 


D08 


33 


D07 


34 


D06 


35 


D05 


36 


D04 



Pin 


Number 


Name 


37 


D03 


38 


D02 


39 


DDI 


40 


NC 


41 


NC 


42 


BK2 


43 


BK1 


44 


LH1 


45 


CK1 


46 


SI1 



I 
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SED2020FOB 




Pin 


Number 


Name 


1 


VDDH 


2 


D011 


3 


D012 


4 


D013 


5 


D014 


6 


D015 


7 


D016 


8 


D017 


9 


D018 


10 


D019 


11 


DO20 



Pin 


Number 


Name 


12 


NC 


13 


NC 


14 


NC 


15 


S02 


16 


NC 


17 


NC 


18 


NC 


19 


NC 


20 


SOI 


21 


NC 


22 


NC 



Pin 


Number 


Name 


23 


DO10 


24 


D09 


25 


D08 


26 


D07 


27 


D06 


28 


D05 


29 


D04 


30 


D03 


31 


D02 


32 


D01 


33 


NC 



Pin 


Number 


Name 


34 


BK2 


35 


BK1 


36 


NC 


37 


LH1 


38 


CK1 


39 


SI1 


40 


SI2 


41 


CK2 


42 


LH2 


43 


VDDL 


44 


VSS 
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SED2020FoA/oB 



■ PIN DESCRIPTION 



Number 


INai 1 Ic; 




SED2020FOA 


SED2020FOB 


1 


40 


SI2 


Serial data input 2 


2 


41 


CK2 


Serial data input clock 2 


3 


42 


LH2 


Active-HIGH data latch input 2 


4 


43 


VDDL 


5V logic supply input 


5 


44 


VSS 


Ground 


6 


1 


VDDH 


30 to 70V output driver supply input. Referenced to Vss 


7 


36 


NC 


No connection 


8 to 17 


2 to 11 


D01 1 to DO20 


Parallel data outputs 


18 to 20 


12 to 14 


NC 


No connection 


21 


15 


S02 


Serial data output 2 


22 to 25 


16to 19 


NC 


No connection 


26 


20 


SOI 


Serial data output 2 


27 to 29 


21 , 22 


NC 


No connection 


30 to 


23 to 32 


DO10 to DDI 


Parallel data outputs 


40, 41 


33 


NC 


No connection 


42 


34 


BK2 


Active-HIGH blanking input 2. Used to disable output 
circuitry while parallel data is being latched. 


43 


35 


BK1 


Active-HIGH blanking input 1 . Used to disable output 
circuitry while parallel data is being latched. 


44 


37 


LH1 


Active-HIGH data latch input 1 


45 


38 


CK1 


Serial data input clock 1 


46 


39 


SI1 


Serial data input 1 



I 
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SED2032FoB 



CMOS VFD DRIVER 



DESCRIPTION 

The SED2032FOB is a CMOS LSI dot-matrix vacuum fluorescent display anode or grid driver. It has 32 
high-voltage outputs in 2 x 16 blocks. 

The SED2032FOB is TTL, LSTTL, CMOS and HSCMOS compatible, allowing direct interface to a wide 
range of standard devices. It has independent serial inputs and outputs for each 16-element block 
which feature data transfer rates of up to 4 Mbits/s. All inputs have internal pull-ups and serial outputs 
have a minimum fanout of one standard TTL load. 

The serial data transfer system simplifies controller requirements. The SED2032Fob can also be 
configured for 4-bit parallel data transfer. 

The SED2032FOB uses a 5V logic supply and a 30 to 70V display supply, and is available in 60-pin 
plastic flatpacks. 



■ FEATURES 

• 32 anode or grid output drivers 

• 70V, 10mA anode or grid drive capability 

• Automatic shutdown circuit 

• Up to 4 Mbits/s serial data transfer rate 

• Diasy-chain data transfer system for cascaded 
operation 



• Can be configured for 4-bit parallel data transfer 

• Silicon-gate CMOS technology 

• 5V logic supply 

• 30 to 70V display supply 

• 60-pin plastic flatpack (QFP2-60pin [Fob]) 
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■ BLOCK DIAGRAM 



CK1 6- 



LH1 <> 



LH2 <> 



BK2 6- 



Vddl 



D 

HOL Q 
CL 



D 

CL Q 
CL 



D 

CL Qhf 
CL 



Vddl 



D 

CL M 
CL 



D 

^ CL M|-| p-| 



D 

CL M 
CL 



-f-VDDL 



D 

CL Q 
CL 



D 

CL Q 
CL 



J? 



D 

CL Q 
CL 



Vddl 



D 

CL M 
CL 



D 

CL Mh 
CL 



D 

CL M 
CL 



D016 

D02 

D01 

S02 



D032 
D018 
D017 



• Internal Circuitry 



D 

CL Q 
CL 



CL CL 



D 

CL M 
CL 



908 



SED2032FOB 



PINOUT 




Pin 


Number 


Name 


1 


D015 


2 


D014 


3 


D013 


4 


D012 


5 


D011 


6 


DO10 


7 


D09 


8 


DOS 


9 


D07 


10 


D06 


11 


DOS 


12 


D04 


13 


D03 


14 


D02 


15 


D01 



Pin 


Number 


Name 


16 


NO 


17 


NO 


18 


NO 


19 


BK2 


20 


BK1 


21 


LH1 


22 


OKI 


23 


SI1 


24 


SI2 


25 


CK2 


26 


LH2 


27 


VDDL 


28 


VSS 


29 


NO 


30 


VDDH 



Pin 


Number 


Name 


31 


D017 


32 


D018 


33 


DP19 


34 


DO20 


35 


D021 


36 


D022 


37 


D023 


38 


D024 


39 


D025 


40 


D026 


41 


D027 


42 


D028 


43 


D029 


44 


DO30 


45 


D031 



Pin 


Number 


Name 


46 


D032 


47 


NO 


48 


NO 


49 


NO 


50 


NO 


51 


S02 


52 


NO 


53 


NO 


54 


NO 


55 


SOI 


56 


NO 


57 


NO 


58 


NO 


59 


NO 


60 


D016 



I 
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IX. RELATED PRODUCTS 



S-MOS carries a line of 4- and 8-bit IVICU ICs with built-in LCD drive and control functions, as summarized 
below. Contact S-MOS for more information. 



Part Number 
SMC 


LCD 
Driver 


Voltage 
Range (V) 


Twin 
Clock 


ROM 

(x12) 


RAM 

(x4) 


**l/0 


Features 


Package 
*QFP 


Available 


621 A 


32 SEG 
3/4 COM 


2.2 to 3.5 


32KHZ 
455KHZ 


4096 


208 


22 


Infrared remote control cir- 
cuit, analog comparator, 
LCD driver, watchdog tinner, 
SVD 


80 


Yes 


6215 
(Previously 
6214) 


50 SEG 
3/4 COM 


2.2 to 3.5 


32KHZ 
455KHZ 


4096 


488 


25 


Infrared remote control cir- 
cuit, 2 analog comparators, 
LCD driver, programmable 
timer, watchdog timer, BLD 


100 


Yes 


621 C 


34/44 SEG 
1-4 COM 


2.2 to 5.5 


32KHZ 
455KHZ 


4096 


256 


18 
(80pin) 

24 
(lOOpin) 


Resistance to frequency 
converter, LCD driver, 
infrared remote control cir- 
cuit, watchdog timer 


80/100 


10/94 


623A 
623LA 


20 SEG 
3/4 COM 


1 .8 to 3.5 
0.9 to 2.0 


N 
N 


1024 


80 


12 


Low cost, stopwatch timer, 
clock synchronous serial 
port, LCD driver, SVD 


48/60 


Yes 


6232 
62L32 
62A32 


38 SEG 
3/4 COM 


1 .8 to 3.5 
0.9 to 1.7 
2.2 to 3.5 


N 
N 

32K, 500K 


2048 


144 


21 


Event counter, analog 
comparator, stopwatch 
timer, LCD driver, 
watchdog timer, BLD 


80 


Yes 


6233 
62L33 
62A33 


40 SEG 
3/4 COM 


1 .8 to 3.5 
0.9 to 1.7 
2.2 to 3.5 


N 
N 

32K, 500K 


3072 


256 


21 


Event counter, analog 
comparator, stopwatch 
timer, LCD driver, 
watchdog timer, BLD, SVD 


100 


Yes 


6235 
62L35 
62A35 


48 SEG 
3/4 COM 


1 .8 to 3.5 
0.9 to 1.7 
2.2 to 3.5 


N 
N 

32K, 500K 


4096 


576 


25 


Event counter, 2 analog 
comparators, stopwatch 
timer, LCD driver, watch- 
dog timer, sound generator 


100 


Yes 


6237 
62L37 


26 SEG 
3/4 COM 


1 .8 to 3.5 
0.9 to 2.0 


N 
N 


1024 


80 


12 


Low cost, stopwatch timer, 
LCD driver, SVD 


60 


Yes 


624A 


40 SEG 
8/16 COM 


1 .8 to 5.5 


32 KHz 
500K-2M 


6144 


640 


44 


Dot matrix LCD driver, 
external data memory ac- 
cess, watchdog timer, 
counter, SiO, stopwatch 
timer 


128 


Yes 


6240 
(Previously 
6214) 


51 SEG 
8/16 COM 


1.8 to 5.5 


32KHZ 
500K-2M 


5120 


1152 


44 


Dot matrix LCD driver, 
external data memory ac- 
cess, watchdog timer, 
serial port, sound generator 


144 


Yes 


6244 


40 SEG 
8/16 COM 


1.8 to 5.5 


32KHZ 
500K-2M 


4096 


384 


32 


Dot matrix LCD driver, 
watchdog timer, sound 
generator, SVD, SIO 


128 


Yes 


6247 


64 SEG 
8/16 COM 


0.9 to 3.6 


32KHZ 
200KHZ 


8192 


data 
1792 
disp 
256 


48 


Dot matrix LCD driver, 
external memory device 
control, watchdog timer, 
serial port 


160 


Yes 


6248 


51 SEG 
8/16 COM 


1 .8 to 5.5 


32KHZ 
500K-2M 


8192 


768 


44 


Dot matrix LCD driver, 
external data memory ac- 
cess, watchdog timer, 
SIO, SVD 


144 


Yes 



(continued) 



913 



IX. Related Products 



(continued) 



Part Number 
SMC 


LCD 
Driver 


Voltage 
Range (V) 


Twin 
Clock 


ROM 

(x12) 


RAM 

(x4) 


**l/0 


Features 


Package 
*QFP 


Available 


6251 
62L51 


26 SEG 
2-4 COIVI 


1 .8 to 3.5 
0.9 to 2.0 


N 
N 


1024 


80 


12 


Low cost, resistance to 
frequency converter, LCD 
driver, SVD, counter, stop- 
watch timer 


60/64 


Yes 


6256 


60 SEG 
2-5 COIV! 


1.2 to 3.6 


32KHZ 
1MHz 


6144 


640 


24 


2 sensors (2 channels) R/F 
converters, LCD driver 
circuit, timebase counter, 
SVD circuit 


Die only 


Yes 


6262 
62L62 
62A62 


NONE 


2.2 to 5.0 
0.8 to 3.5 
2.2 to 5.0 


N 
N 
32K 
500K-1M 


2048 


128 


32 


No LCD driver, synchronous 
serial port, programmable 
timer, watchdog timer, SIO, 
event counter 


44/88 


Yes 


6266 


NONE 


2.2 to 3.5 


38.4K 
500K 


6144 


1024 


40 


No LCD driver, asynchron- 
ous & synchronous serial 
ports, 2 analog comparators, 
watchdog timer event 
counter, 2 timers, BLD 


60 


Yes 


6274 


32 SEG 
1-4 COIVI 


2.4 to 5.5 


32KHZ 
500KHZ 


4096 


512 


21 


Dual slope A/D, stopwatch 
timer, LCD driver, two op- 
amps, watchdog timer, SIO 


100 


Yes 


6281 
62L81 


26 SEG 
3/4 COM 


1 .8 to 3.5 
0.9 to 3.5 


N 
N 


1024 


96 


15 


Low cost, melody circuit, 
analog comparator, LCD 
driver, stopwatch timer, 
counter, BLD 


64 


Yes 


6282 
62L82 
62A82 


42/38 SEG 
4/8 COM 


2.2 to 5.5 
0.9 to 3.5 
2.2 to 3.5 


N 
N 

32K, 1M 


2048 


144 


15 


Melody circuit, analog 
comparator, LCD driver, 
counter, stopwatch timer 


80 


Yes 


62T3 


32 SEG 
1-4 COM 


2.2 to 5.5 


N 


3072 


488 


21 


DTMF circuit, pulse gener- 
ator, LCD driver, stopwatch 
timer, watchdog timer, 
counter, BLD 


80 


6/94 


6292 


22 SEG 
2-4 COM 


2.2 to 5.5 


Y 


2048 


128 


13 


LCD driver, supply voltage 
detector, measure temp- 
erature and humidity by 
external sensor 


64 


9/94 




88316 


67 SEG 
16 COM 


1.8 to 5.5 


32KHZ 
8.2MHz 


16Kx8 


2Kx8 


27 


8-bit MCU with dot matrix 
LCD driver, external pro- 
gram and data memory ac- 
cess, stopwatch timer, 
watchdog timer, analog 
comparator 


160 


Yes w/ 
Assembler 

7/94 C 
compiler 


88112 


None 


1.8 to 5.5 


32KHZ 
8.2MHz 


12Kx8 


256x8 


24 


Power generator, voltage 
detector, MCU built 
especially for connection 
external LCD drivers 


80 


9/94 


88308 


57 SEG 


1 .8 to 5.5 


32KHZ 


8Kx8 


256x8 


22 


Up to 8.2 MHz (5V) 
operation 1 6 levels of LCD 
contrast controlled by 
software 


160 


7/94 
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1. SPECIFICATIONS AND CHARACTERISTICS 



1.1 Electrical Characteristics 

To fully utilize the CMOS IC it is important to understand the circuit, its characteristics and its specifications. 
This chapter discusses the absolute maximum ratings, the recommended operating conditions and the electrical 
characteristics of CMOS integrated circuits. 

Please note that the voltage value is based on a high level power supply (Vdd) or on a low level power supply 
(Vss). 

1.1.1 Absolute Maximum Ratings 

The absolute maximum ratings of a specification are the highest levels at which the circuit will safely operate. 
Exceeding this level may result in damage to, or destruction of, the circuit. It is, therefore, necessary to monitor such 
things as supply voltage, input voltage and the ambient temperature. 

(1) Operating Voltage 

This is the maximum voltage allowed at the power supply terminals. It is important not to let the voltage 
exceed the specification, not only in the stationary state, but also in the transient state, during power supply 
turn on, and includes noise on the power supply line. When the voltage exceeds the specification, it may cause 
some damage to the IC and may adversely effect its reliability. 

(2) Input Voltage 

This is the maximum voltage allowed into the input terminal. When voltage exceeding the specification 
is applied, the IC may lose functions because of damage to the input protection resistors or diodes. 

(3) Output Current 

This is the maximum value of current flow to or from the output. Generally, this is not specified for devices 
which have small output capacity. This value is provided for ICs, such as drivers which require a large amount 
of current. 

(4) Power Dissipation 

This value shows the allowable dissipation for the device. It depends on the thermal characteristics of 
its package. For devices which must supply large amounts of output, this specifies the limitation of the output 
current. 

(5) Operating Temperature 

The ambient temperature range at which the IC will function reliably. 

(6) Storage Temperature 

The range of storage temperatures when no voltage is being applied on the IC. This is a very important 
factor, especially during air transportation. 

(7) Soldering Temperature and Time 

Maximum temperature and time allowed for soldering. 
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1 .1 .2 Recommended Operating Conditions 

The recommended operating conditions, sucli as suppiy voltage, input conditions, and external components, 
are the conditions necessary for the IC to function properly to meet the electrical characteristics. The operating 
conditions may be in the same column as the electrical characteristics. 

1.1.3 Electrical Characteristics 

AC and DC electrical characteristics are provided for each input pin and power supply pin. These 
characteristics are measured at either the ambient temperature specified or in the range of the operating 
temperatures specified under the worst conditions. 



1.2 Symbol Definitions 



SYMBOLS 


PARAMETERS 


EXPLANATION 


CD 


Drain Capacitance 


Static capacitance between output terminal and power supply 
terminal on the oscillation circuit. 


Cg 


Gate Capacitance 


Static capacitance between input terminal and power supply 
terminal on the oscillation circuit. 


Ci 


Input Capacitance 


Static capacitance between the input terminal and the power 
supply terminal. 


Ci/o 


Input/Output Capacitance 


Static capacitance between the I/O terminal and the power 
supply terminal. 


Cl 


Loading Capacitance 


Loading static capacitance for the external components 


Co 


Output Capacitance 


Static capacitance between the output terminal and the power 
supply terminal 


fxxx 


XXX Frequency 


XXX indicates either the function or the terminal name 


fmax 


Maximum Clock Frequency 


Maximum Frequency input to the IC from an external pin 


fCLK 


Clock Frequency 


Clock Frequency input to the IC from an external pin 


fosc 


Oscillation Frequency 


Oscillation Frequency 


H 


High level 


Logical "H" level 


Idd 


(Vdd) Supply Current 


Supply current flows into the IC from the Vdd external terminal 


Idda 


Average Operating Current 


Average supply current flows into the IC from the Vdd external 
terminal 


Iddo 


Operating Supply Current 


Vdd supply current while operating 


Idds 


Standby Supply Current 


Vdd supply current while standby 


li 


Input Current 


Current which flows to the input terminal 


Ili 


Input Leakage Current 


Leakage current which flows to the input terminal 


llH 


High Level Input Current 


The input current at the "H" level input 


IlL 


Low Level Input Current 


The input current at the "L" level input 


lo 


Output Current 


Current which flows through the output terminal 


lOH 


High Level Output Current 


Output current when the output terminal voltage is Voh 


lOL 


Low Level Output Current 


Output current when the output terminal voltage is Vol 


ILO 


Output Leakage Current 


Leak current flowed when the power voltage is applied to the 
output terminal when in the 'off (high impedance)' condition 


Iss 


(Vss) Supply Current 


Current flowed out of the Vss terminal 


L 


Low Level 


Logical "L" level 


Pd 


Power Dissipation 


Allowable consumption of the electric power 


Ri 


Input Resistance 


Built-in resistance for pulling up and pulling down the input 


Rl 


Loading Resistance 


Loading resistance for the external components 


Ta 


Ambient Temperature 


Ambient temperature of the IC 


Tj 


Junction Temperature 


Junction temperature of the IC 


Topr 


Operating Temperature 


Surrounding temperature of the IC in operation 


Tstg 


Storage Temperature 


Temperature of storage area the IC 


Tsol 


Soldering Temperature and Time 


Soldering temperature and time 


Vdd 


(Vdd) Supply Voltage 


Supply voltage or the operating voltage applied to the Vdd 
terminal 


Vl 


Input Voltage 


Voltage applied to the input terminal 
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1 .2 Symbol Definitions (cont.) 



SYMBOLS 


PARAMETERS 


EXPLANATION 


Vi/o 


Input/Output Voltage 


Voltage applied to the I/O terminal 


VlH 


High Level Input Voltage 


Input voltage which can be judged as "H" level 


ViL 


Low Level Input Voltage 


Input voltage which can be judged as "L" level 


Vo 


Output Voltage 


Voltage generated from or applied to the output terminal 


VOH 


High Level Output Voltage 


Voltage at the "H" level output 


Vol 


Low Level Output Voltage 


Voltage at the "L" level output 


Vrip 


Ripple Voltage 


Ripple voltage Amplitude 


Vss 


(Vss) Supply Voltage 


Supply voltage applied to the Vss terminal 


VSSn 


Vssn Supply Voltage 


N times pressurized power supply terminal or its voltage level 


VSTA 


Oscillation Start Voltage 


Voltage for automatic starting 


VSTP 


Oscillation Stop Voltage 


Voltage when oscillation stops 




"H", "L" or High Impedance 


Unfixed or unprovided level or high impedance 


X 


"H" or "L" 


Unfixed or unprovided level 


z 


High Impedance 


High impedance condition in three states 


ta 


Access Time 


Time between the input of preschption and the output of the 
valid data 


tACC 


Address Access Time 


Time required for obtaining the output of valid data after the 
address is given 


tACE 


Chin Enahip Arrp<?«5 Timp 

vyi ithJ idL/iw / VOODOO 1 II 1 iw 


Time required for obtaining the output of the valid data after 
the chip enable signal is given 


tACS 


Chip Select Access Time 


Time required for obtaining the output of the valid data after 
chip select signal is given 


tc 


Cycle Time 


Time from the start point of a complete operation to the start 
point of the next operation 


tRC 


Read Cycle Time 


Time required for one read cycle 


twc 


Write Cycle Time 


Time required for one write cycle 


tf 


Fall Time 


Time required for the signal changed from "H" to "L" 


th 


Hold Time 


Time required for the synchronous input to be held stable after 
the active clock edge 


tDH 


Data Hold Time 


Time required for the data input to be held stable after the 
active clock edge 


tAH 


Address Hold Time 


Time required for the address input to be held stable after the 
active clock edge 


tOE 


Output Enable Delay Time 


Time required for obtaining a valid output data after the output 
enable signal is given 


tOH 


Output Hold Time 


Time required for the output data to be held stable after the 
active clock edge 


tpd 


Prnnanatinn Dplav Timp 

1 1 v^i^u^ciiiv^i 1 Lxdciy 1 11 1 iv7 


Delay time between the active clock edge and the output 
change 


tpHL 


Low Level Propagation Time 


Delay time between the active clock edge and the output 
change from High to Low 


tpLH 


Hioh LpvpI ProDaaation Timp 

1 MMII 1— ^VWI 1 1 \.^|«i/CiMC4LIV./l 1 1 llllw 


Delay time between the active clock edge and the output 
change from Low to High 


tr 


Rise Time 


Time for changing the signal from Low to High 


tsu 


^pt-i in Timp 


Time required for the synchronous input remained stable 
before the next clock edge 


tAS 


Address Set-up Time 


Time required for the address input remained stable before the 
next clock edge 


tDS 


Data Set-up Time 


Time required for the data input remained stable before the 
next clock edge 


tPW 


Pulse Width 


Pulse width 


tRP 


Read Pulse Width 


Pulse width of the read signal 


tWP 


Write Pulse Width 


Pulse width of the write signal 


tWR 


Write Recovery Time 


Same as the address hold time tAH 
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2. QUALITY ASSURANCE 



S-MOS Systems, Inc., supported by the foundation of results acquired through experience in the adoption of 
low-power CMOS LSI for SEIKO quartz watches, has been providing highly reliable products that have set new 
standards in the industry. 

Today extremely high reliability is demanded of our customers' products. In step with this trend, extremely high 
reliability is demanded of semiconductor components. 

To meet this demand in the market, we utilize a product quality assurance program which guarantees the 
highest quality in our products. 

Our quality assurance program is as follows: 



2.1 Quality Assurance System for Development of New Products 

Our quality assurance efforts begin with a market survey to determine the user's specific needs. After the 
survey is completed, an analysis is made. Based on this analysis, an initial design is made. Next the initial design 
goes through prototype production and quality evaluation stages. Once these steps are completed, a new product, 
made according to the user's specifications is created. Fig. 2-1 shows the typical stages of new product development 
from initial planning to commercial production. 



Test 
Sample 



Engineering ^ 
Sample 



Commercial - 
Sample 



<Steps> 



Planning 



T.S. design and 
manufacture 



E.G. design and 
manufacture 



C.S. 
manufacture 



Decision on start 
of commercial 
production 



Commercial 
production 



<Quality Evaluation> 



Study of 
Specifications 



1st quality 
evaluation 



2nd quality 
evaluation 



3rd quality 
evaluation 



Test Data, Field Data and Process Capabilities are 
used to compare the preliminary specs with the user's 
requirements. Market potential is also checked at this 
time. 

The test sample is evaluated for basic design capa- 
bilities and for conformance to the product specifica- 
tions. 

The engineering sample is evaluated for quality 
assurance within the scope of the manufacturing con- 
ditions. 

' The Production Sample is evaluated to determine if 
the quality level is achievable with the equipment 
available and under the existing manufacturing condi- 
tions. 



Fig. 2-1 New Product Development Flow 
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2.1.1 Design 

Market surveys are done so the designers know the exact specifications required by the user. Based on the 
information received, designs for the projected product are made. A "reliability" design is made using the data from 
reliability tests, field quality studies, past problems and available quality or reliability related information. Design 
staffs are given the purpose, environment and other factors relating to the application of a product to aid in its design. 

2.1.2 Quality Evaluation 

The quality evaluation is in two parts, the design evaluation and the reliability evaluation. The design evaluation 
determines if the target functions and performance level have been reached. The reliability evaluation verifies that 
long term quality is assured. 

The reliability evaluation is done based on the particular objectives of the product. The evaluation is carried 
out under pre-established guidelines. It is performed according to EIAJ-IC-1 21 (Electronics Industries Association) 
standards and with MIL-STD-750B/883C and JIS-C7021 (Japanese Industrial Standards) where applicable. The 
application, environment and uniqueness of the manufacturing process are also taken into consideration. 

2.1.3 Decision to Start Commercial Production 

The decision is made whether or not to start commercial production after the sample or prototype production 
and quality evaluation are completed. This decision is based upon production capabilities, data verification on yield, 
reliability test results and the user's evaluation of the engineering sample. 



2.2 Quality Assurance Systems for Commercial Production 

Quality and reliability are assured by design checks in the Engineering and Manufacturing Departments and 
with verification of the finished product. Once in commercial production, quality control checks are made at various 
stages. Quality control begins at the assembly line. Inspections follow during the intermediate and final processes, 
ending with the shipping inspection. A quality assurance flow chart is shown in Fig. 2-2. 

2.2.1 Manufacturing Environment Control 

Due to the sensitive nature of semiconductor devices, extreme care must be used during the manufacturing 
process. The manufacturing is done in a "clean room" where temperature, humidity and dust are carefully monitored 
and controlled. 

2.2.2 Control of Manufacturing and Measuring Equipment 

Important elements of building reliability into a product are maintaining and controlling the manufacturing and 
measuring equipment. This equipment is used to monitor and control line conditions and/or to do intermediate 
inspections. With the evolution of devices to higher integrations and improved reliability, the production process 
must be controlled at a higher level. Routine checks and periodic inspections insure that we achieve these high 
standards. 

2.2.3 Process Inspection 

Quality Assurance is based on the theory that quality is built into the product. The inspection at each processing 
stage assures high quality. The inspection results are fed back into each process in order to stabilize the entire 
operation. These inspections also prevent defective parts from moving to the next process stage. 

Figs. 2-3 and 2-4 show typical wafer process and assembly flow. 

2.2.4 Shipping Inspection 

The final inspection is performed when the product is ready to ship to reverify that the product meets our high 
standards. The electrical characteristics are 1 00% tested, and the environmental characteristics are tested on a lot 
sample basis. External visual inspection is also performed. 

The shipping inspection is performed according to the category of the product. An example of the inspection 
process is shown in Table 2-1 . 
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Dept. 



Materials 
Sales 



Inspection 



Manufacturing 



Design 
Engineering 



Quality 
Control 



O 



Supply of 
materials 



Packing 



Shipping of 
product 



O 



Failure 
information/ 
defective 
product 
obtained 



-O- 

Result of 
analysis 



Intermediate 
inspection 



Intermediate 
inspection 



(Screening) 



Reliability 
test 



Shipping insp. 



□1 



Quality data 



Failure 
analysis 



Action taken 



Acceptance 
inspection 



Wafer 
process 



Flow of product/ 
sample 

Flow of data and 
information 



Dicing 



Die attach 
Wire bonding 



Molding 



Design /Process 
Change/ Change 



Prototype 

manufacture 
1 



Implementation 
of the change 



Failure 
analysis 



Failure 
analysis 



Action taken 



Action taken 



Reliability 
evaluation 



Quality data 
analysis 




Result of 
analysis 



Fig. 2-2 Flow of Quality Assurance Activities in Commercial Production 
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Equipment Evaluation 



Process Flow 



Process Evaluation 



Particle check 
C-V Test 



C-V Test 

Temperature check 



Coater : Photoresist Thickness 
Aligner : Distortion check 

Focus check 

Lamp check 



C-V Test 

Temperature check 



I 



Cleaning 



Oxidation 




Vth Shift 









Ion Implantation 





Wafer : Resistivity, Thickness 
Flatness 

Visual inspection 



- Thickness, Visual Inspection 



Mask : Defect check (by NJS) 
Pattern Size 



Pattern Size 
Pattern Resolution 



Sheet Resistivity 
Diffusion Depth 



Sheet Resistivity 



Particle check 









Al-Si Sputtering 






A! Thickness, Step coverage 



Particle check 
C-V Test 




V threshold, B, B VDS 
Visual Inspection 



Fig. 2-3 Quality Assurance System for Wafer Production 
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Main Flow 



Check Items 



Lead Frame 



Silver Epoxy 



Au-wire 



I 
I 
I 



Epoxy Compound 



Mark Ink 




Chip Mount 



I 



Wire Bond 




Inspection 



Mold 



Solder Plate 



Deweb and 
Form Leads 



X 



Brand 



Burn-in 




Inventory 



X 



Shipping 



Lot Sampling 




QC Audit 



Inspection 



Die & Wire Inspection 
Pull Test 



Thickness 



Inspection 



Electrical 
characteristics 



External visual 



Temperature Cycle 

Burn-in 

etc. 



Fig. 2-4 Plastic Package Assembly Flowchart 
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Table 2-1 Example of Shipping Inspection 

o : Each lot is inspected for quality assurance. 

□ : Specific lot is inspected to understand process levels. 



^ReceivingJ 

Dicing J 

/Wafer Scribe^ 
V Break 



Shipping Inspection for Pellet 




NO GO 



GO 



^AssemblyJ 



NO GO 



^Z- N 

f Inventory \ 
( ^Shippingj 



No. 


Process 


Control Point 


Standard condition 
(method) 


1 


Electrical ciiaracteristics 
(100%) 


Wafer process 


Determined by product type 


2 


Resistance to heat 


T 


Exposed to high temperature 
for short time 


3 


Bondability 


T 


Wire pull 

Die shear strength 


4 


Electrical characteristics/ 


T 


Determined by product types 


5 


Temperature cycle 


T 


-55°C to 125°C (for 30 Min. at each 
temperature) 


6 


High temperature with bias 


T 


1 25°C with Max. rated voltage 
applied 


7 


Visual inspection 


Wafer process/ 
inspection 
process 


Microscope 



Shipping Inspection for Plastic package 



No. 


Process 


Control Point 


Standard condition 
(method) 


8 


Screening 


Wafer process/ 
Assembling 
process 


Burn-in 

Determined by product types 


9 


Electrical characteristics 
(100%) 


T 


Determined by product types 


10 


Visual inspection (100%) 


Assembling 
process 


Visually checked 


11 


Temperature cycle 


T 


-55°C to 125°C (for 30 minutes 
at each temperature) 


12 


Electrical 
characteristics/ 
Visual inspection 


Wafer process/ 
Assembling 
process 


Determined by product types/ 
visually checked 


13 


High temperature 
with bias 


T 


125°C with Max. rated voltage 
applied 


14 


Pressure cooking 


Assembling 
process 


2 atmospheric (vapor) pressure 
(at121°C) 


15 


Moisture resistance 
(with bias) 


Wafer process/ 
Assembling 
process 


85°C, 85% RH with Max. rated 
voltage applied 
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2.3 Reliability Testing 

The reliability test includes environmental testing, life testing and nnechanical testing. These tests are made 
in accordance with EIAJ-IC-121 as the prime standard, and with MIL-STD-750B/883C and JIS where applicable. 
The way the product is used, the application and the environment in which the product is operated are some of the 
factors taken into consideration when the conditions are set for the reliability test. It is important to conduct tests of 
new products under conditions that simulate how the product is to be used. In addition, standard tests are performed. 

Table 2-2 summarizes the reliability test items and the factors associated with defects. Table 2-3 gives an 
example of typical conditions for reliability testing. 



Table 2-2 Reliability Test Items and Factors Associated with Defects 



Factors 
associated 
^v,^^ with 
defects 

Reliability 

test items ^\ 


Junction isolation 


Oxides 


Metallization 


Passivation 


Die bonding 


Wire bonding 


Seal 


Lead integrity 


Solderability 


Marking 


High temperature bias 


O 


O 


O 


O 


O 


O 


O 








High temperature storage 


O 


o 


O 


o 




O 


O 








Low temperature storage 












O 


O 








Boil 


O 


o 


o 


o 


O 


O 


o 








Temperature cycle 


o 


o 


o 


o 


O 


O 


o 








Mechanical shock 












O 


o 


O 






Salt atmosphere 














o 


o 


O 


O 


Thermal shock 




o 


o 


o 


O 


O 


o 








Vibration variable frequency 






o 




O 


O 










Vibration constant frequency 






o 




O 


O 










Lead integrity 
















o 






Bond strength 






o 




O 


O 










Resistance to solvents 














o 






O 
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Table 2-3 Typical Conditions for Reliability Test 







Test Method 






Test items 


Reference 
standard 


Test conditions 


Purpose of test 




Temperature cycle 


EIAJ-IC-121 
04 

MIL-STD-883C 
1010*5 


-65°C to 150°C 
1 00 cycles 


Checks resistance to high and 
low temperatures, and varying 

tpmnprati irpQ 




Thermal shock 


EIAJ-IC-121 
03 

MIL-STD-883C 
1011*4 


0°C to 100°C 
1 cycles 


Checks resistance to rapid 
temperature changes 




High temperature 
storage 


EIAJ-IC-121 
15 

MIL-STD-883C 
1008*2 


ta=150°C 
1,000 hours 


Checks resistance to heat when 
exposed to high temperature 


B 


Low temperature 
storage 


EIAJ-IC-121 
16 


ta= -65°C 
1,000 hours 


Checks resistance to cold when 
exposed to low temperature 


invironmental 


Moisture resistance 


EIAJ-IC-121 
17 


ta=85°C, 85% RH 
1,000 hours 


Checks resistance to long-time 
operation and storage in the 
environment with high relative 
humidity 


LU 


Salt atmosphere 


JIS-C7021 
A-12 
MIL-STD-202E 
101D 


35°C, 5% brine 
spray, 48 hours 


Checks resistance to corrosion 

through acceleration test 

with coastal environment simulated 

atmosphere 




Pressure cool<er 


EIAJ-IC-121 
18 


2 atmospheric 
pressures (121°C) 
96 hours 


Checks resistance to accelerated 
humidity changes 




Resistance to 
soldering heat 


EIAJ-IC-121 
01 


260°C, 10 seconds 
(solder bath) 


Checks resistance to heat during 
soldering 




Resistance to 
solvents 


EIAJ-IC-121 
14 

MIL-STD-883C 
2015*4 


Freon 

Trichloroethylene 
10 minutes 


Checks resistance of printed 
marking to solvent 


e test 


High temperature 
steady state 


EIAJ-IC-121 
51 

MIL-STD-883C 
1005*4 


ta=125°C 

(steady operation) 
1,000 hours 


Checks resistance to electrical 
stress and thermal stress applied 
for extended time periods 


Lj 


Moisture resistance 
(with bias) 


EIAJ-IC-121 
17 


Ta=85°C, 85% RH 
(rated voltage applied) 
1,000 hours 


Checks resistance to long-time use 
with high relative humidity 



(continued) 
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Table 2-3 Typical Conditions for Reliability Test (cont.) 







Test Method 






Test items 


Reference 
standard 


Test conditions 


Purpose of test 




Vibration 

variable frequency 


EIAJ-IC-121 
10 

MIL-STD-883C 
2007*1 


100 Hz to 2,000 Hz 
4 minutes/back and forth 
4 times each for 
X, Y and Z (at 20G) 


Checks resistance to vibration 
during transportation or operation 




Vibration 
fatigue 


EIAJ-IC-121 
10 

MIL-STD-883C 
2005*1 


60 Hz 20G 

32 hours each for 

X, Y and Z 


Checks resistance to vibration 
during transportation or operation 


Mechanical test 


Mechanical shock 


EIAJ-IC-121 
08 


1 ,500G 
3 falls each 
for X, Y and Z 


Checks resistance to shocks 
applied when the product is being 
handled, transported or operated 


Lead integrity 


EIAJ-IC-121 
11 

MIL-STD-883C 
2004*4 


Tension 1 .0 kg 
10 seconds (DIP) 
Tension 0.3 kg 
10 seconds (FP) 


Checks resistance to forces to 
which the lead is subject 
during installation or operation 




EIAJ-IC-121 
1 1 

MIL-STD-883C 
2004*4 


Bend 90° 

2 cycles: 42 Alloy 




Solderability 


EIAJ-IC-121 
02 

MIL-STD-202E 
208C 


230°C, 5 seconds 
flux used 


Checks solderability to leads 



2.4 Defective Product Policy 

S-MOS Systems requests the user to return defective products. It is important to S-MOS that when a problem 
arises it be brought to our attention. Any product information, positive or negative, is valuable data which enables 
us to improve the quality of our product. 

We will make a thorough investigation of the problem with the user's assistance. Where the problem occurred, 
how it developed and any other related information will be reviewed. The product's manufacturing process and 
reliability test data will also be reviewed. 

The Quality Control Department will check all available information for solutions to prevent the problem from 
happening in the future. Quality Control will report the results of the investigation to the user through the Sales 
Department. The Manufacturing Department will be given the report so corrective action can be taken as necessary. 

Fig. 2-5 shows that RMA (Returned Material Authorization) process. 
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Customer 



(Trouble information / defective product) 



Sales Dept. 



Trouble occurs 



Detailed investigation 
of the trouble 



Quality Control 
Dept. 



Manufacturing 
Dept. 



Engineering 
Dept. 



Design 
Dept. 



Manufacturing 
Dept. 



Engineering 
Dept. 



Design 
Dept. 



Failure analysis, 
study of action 
to take 



(Action, result of 
investigaation) 



Quality Control 
Dept. 



r Action taken to prevent 
Ithe trouble from recurring 



L . 



: Action taken 



Sales Dept. 



(Reporting result of investigation) 



Customer 



Fig. 2-5 Route of Actions against Trouble Occurring outside the Company 
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2.5 Operating Precautions 

S-MOS System's plastic molded CMOS LSI devices are designed and manufactured for trouble free operation 
when used under normal operating conditions. Our products are subjected to stringent electrostatic, mechanical 
strength, and environmental tests for assured reliability. When working with our product the user should observe 
the following precautions: 

(1 ) Use the product in the range of rated operating voltage, operating temperature, operating input/output voltage 
and input/output current. If the product is used outside these operating parameters, the user may experience 
high failure rates. 

(2) Excessive electrical noise applied to the power or input pin of the device could cause it to latch up, resulting 
in malfunction or damage. If this occurs, turn the power off immediately, isolate the problem and turn the power 
on again. 

(3) Do not expose the product to excessive mechanical vibration, repetitive shock stress, rapid or cyclic 
temperature changes. These factors can cause the wires in the plastic package to break. 

(4) Although all terminals have electrostatic protection, damage may still occur if very high electrostatic potentials 
are applied. Use of a conductive container or aluminum foil for packaging and transportation is recommended. 
(Untreated plastic containers are NOT recommended.) Use grounded soldering tools and test equipment. 



2.6 Solder-reflow Process of Plastic Flat Packages 

During the solder-reflow process, the plastic flat package is exposed to high temperatures (such as far-infrared) 
inside the ref low furnace. Therefore, the following precautions should be observed when packages are in the solder- 
reflow process: 

(1 ) Maintain the maximum temperature of the resin of the package at 245°C for not more than 1 seconds. 

(2) Maintain the outer surface of the reflow furnace temperature (resin surface temperature) at the curve shown 
in Fig. 2-6. 

(3) The resin on plastic flat packages is prone to absorb moisture. Even at room temperature, the amount of 
moisture absorbed increases with time. If a wet package is put in the solder-reflow furnace, the resin may crack 
or the adhesiveness of the resin to the frame may be decreased. 

(4) Items (1 ) through (3) are intended as a guideline based on our laboratory experience and are for reference only 
since packages will be stored in different environments and different types of reflow furnaces will be used. Thus, 
it is important that packages be checked for quality at the solder-reflow process before entering mass 
production. 
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200 - 



Q. 100 - 



1 to 5°C/sec 



9°C/sec. Max 



P re-heating 



60 sec. Min 




200 sec. Max 



(1) Infrared rays reflow soldering 



Time 



200 



O 



g. 100 




9°C/sec. Max\« 1 to 5°C/sec 




20 to 100 sec. 



(2) Vapor phase soldering jjme 



Fig. 2-6 Reflow Furnace Temperature Curve 
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2.7 Package Storage Guidelines 

(1 ) Packages should be stored in the recommended environment. Maximum storage conditions for temperature 
and humidity are shown in Table 2-6. 

(2) Packages which exceed the storage limits specified in Table 2-6, or which have absorbed too much moisture 
due to high temperature or high humidity, should be baked before the reflow process. The recommended 
procedures for drying the packages are shown in Table 2-7. This drying process will prevent the resin from 
cracking during the reflow process. 



Table 2-6 Maximum Storage Conditions for Surface Mount Component (SMC) 



PLASTIC FLAT PACKAGE & SOP 



Storage Conditions 


Allowable period 


Before open dry-pack (<35°C) 


6 month 


After open dry-pack 


25°C, 60% 


1 .5 month 


30°C, 80% 


12 day 


35°C, 90% 


3 day (72 hour) 



PLASTIC PLCC 



Storage Conditions 


Allowable period 


Before open dry-pack (<35°C) 


6 month 


After open dry-pack 


25°C, 60% 


2 month 


30°C, 80% 


12 day 


35°C, 90% 


3 day (72 hour) 



Table 2-7 Dryout conditions for SMC 



~~ Temperature 

Package type 


125°C 


150°C 


PLASTIC QFP, SOP 


5 hour 


2 hour 


PLASTIC PLCC 


20 hour 


8 hour 
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0.031 ±0.006 0.014 ±0.006 
(0.8 ±0.15) (0.35 ±0.16) 



_ai£o.3) 



0.075 
(1.9) 



0.693 ± Plastic QFP6-44pin 

(17.6 ±0.4) 



0.551 ±0.008 
(14.0 ±0.2) 



0.075 
(1.9) 



Unit: incii (mm) 
L 



Plastic QFP5-48pin 




Plastic QFP12- 
48pin 




Plastic QFP6-52pin 
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Plastic QFPs 



O 



Plastic QFP1-60pin 



^30 



%T 1^ I I 0.039 ±0.006 110.014 + 0.00. 

(1.0 ±0.15) (0.35+0.1) 



i^0±0.3) 



Unit: inch (mm) 



Plastic QFP6-60pin 




Plastic QFP2-60pin 



(17.8 ±0.4) 








0.551± 0.004 
(14.0 ±0.1) 










45 
















w\ 


If 


nmmm 


lllilll 


















30 










































index 






ii 




















O 






16 






yi 


)i 


uuyuuuuu 


yuli 






1 






15 














0.031 ± 0.006 
(0.8 ±0.15) 


0.014 ±0.006 
(0.35 +0.15) 






Plastic QFP5-60pin 



O 



^ 30 ° +1 



Plastic QFP5-64pin 




Plastic QFP6-64pin-S1 
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0.992 ± 0.016 (25.2 ± 0.4) 



Plastic QFP1-80pin 



0.787± 0.004 (20.0 ± 




0.031 ± 0.006 
(0.8 ±0.15) 0.014 ±0.004 

' " ^ (0.35 ± 0,1) 



0.102 
(2.6) 



-0.047 ± 0.012 
(1 .2 ± 0.3) 



1 .008 ± 0.016 (25.6 ± 



Plastic QFP5-80pin 




0.031 ± 0.004 

(0.8 ± 0.1) 0.014 ±0. 

(0.35 ±0.1) 



0.110 
(2.8) 



- 0.059 ±0.012 
(1.5 ±0.3) 



Unit: inch (mm) 



Plastic QFP5-80pin-S2 



0.913 ±0.016 (23.2 ±0.4) 



0.787± 0.004 (20.0 ± 0.1) 



0.031 ± 0.004 
JO.8 + 0-1) 



0.014 ± 0.004 
~ (0.35 ±0.1) 




0.063 
(1.6) 



- 0.031 ± 0.012 
(0.8 ± 0.3) 



Plastic QFP14-80pin 




Plastic QFP5-100pin 




I 
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Plastic QFPS Plastic QFP5-100pin-S2 




Plastic QFP1 5-1 OOpin 




Unit: inch (mm) 

Plastic QFP8-120pin-E1 




Plastic QFP8-120pin-L2 




Plastic QFP8-120pin 



1.102+0.008 

(28.0 +02) 



1 ^ — 



Sis 



Plastic QFP5-128pin-S1 



0.929 + 0016 (23.6 +0.4) 



.787 ±0004 (20.0 ±0.1) 



^ 0.020±o.oo4 
■■ -I (0.50 ±0.1) I (0.2 ±0.1) 
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Plastic QFP8-144pin 




Unit: inch (mm) 

Plastic QFP8-144pin-E1 



Plastic QFP17-144pin 




Plastic QFP8-160pin 



1.102 ±0.004 

(28.0 ±0.1) 



o 



1 1 1 0.026 ± 0.004 
+1+1 ^|| JO-65 ±o.i)^ 



=^5 



0.063 
(1.6) 
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Plastic QFPs 



Unit: inch (mm) 
Plastic QFP1-46pin 



1.031+0.016 
(26.2 ±0.4) 



0.787+ 0004 
(20.0 ±0.1) 



41 29 
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